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JOHNS-MANVILLE 



SOUND CONTROL 



J-M Systems of Sound Control 




l-\l Systems of Sound Control provide the means for overcoming a great variety of sound problems, 77 
acoustical treatment and sound isolation used in Station 11 11 J, Detroit, Mich,, assure brilliance to the studio 

and fidelity to the program 



The control of sound is every day becoming increas- 
ingly imperative to human health, comfort and efli- 
ciency. Wherever groups of people gather indoors 



The Engineering Problem 

Upon the researches of Professor Sabine are based 



for entertainment, worship or education, the problem the science of constructive and corrective acoustics, as 
of room acoustics or hearing conditions nearly always applied to auditoriums and public buildings, and the 



arises. In places where people work, study or eat, the 
need for sound-quieting is urgent. This is even more 
true in hospitals and sanitariums. The problem in 
other places, such as in machinery rooms, becomes 
one of sound isolation, the control of sound trans- 
mission and vibration. 

For many years, Johns- iManville has pioneered in 
the solution of these sound control problems. The 
practical applications of control principles are predi- 
cated upon the researches of Professor Wallace C. 
Sabine of Harvard, who reduced the subject of sound 
as it relates to building interiors to an exact science. 
Retained by Johns-Manville as acoustical consultant, 
Professor Sabine carried forward his studies in col- 
laboration will) the J-M Research Laboratories, which 
still continue his work. As a result of these studies 
many techniques and materials have been developed: 
these serve as a basis for the J-M Systems of Sound 
Control through which thousands of acoustical diffi- 
culties have been overcome. 



noise reduction principles used in quieting offices, fac- 
tories and hospitals. Professor Sabine discovered 
that poor hearing conditions result from reverbera- 
tion, the persistence of sound after its source has 
ceased. This phenomenon is caused by excessive 
sound reflections from the walls and ceiling. These 
reverberations prevent the listener from distinguish- 
ing successive words or sounds as definite and separate 
elements. The result, to the listener, is irritation, 
confusion and consequent lack of intelligibility. Ex- 
cessive sound reflections are also responsible for 
much of the din which prevails in offices, factories 
and other places where machinery is used. Professor 
Sabine concluded that through the use of certain ma- 
terials the sound waves could be satisfactorily ab- 
sorbed and excessive reflections eliminated. 

He proceeded to work out a method of calculating 
the duration of reverberation under various condi- 
tions. This, he expressed in the formula. T = as % 
wherein T equals the reverberation time in seconds; V 
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noises. With proper acoustical treatment, the audi- 
ence may enjoy the entertainment or hear the speaker 
with ease. The treatment is effected with sound- 
absorbing materials applied to the reflecting surfaces, 
Sound-absorbing treatments for the reduction of 
noise-level constitute the second general division. 
These treatments are applied in offices, banks, schools, 
hospitals and, in fact, wherever objectionable noise is 
produced. Through the use of such treatments, pro- 
tection is afforded against discomfort, distraction and 
irritation from excessive noise. These first two groups 
are sometimes classified together as acoustics for 
room interiors. 

Sound isolation, the third general division, involves 
the prevention of sounds and vibrations generated in 
one place from reaching another through interposing 
partitions, ceilings or floors. It includes the treatment 
of such locations as bowling alleys and broadcasting 
studios as well as machinery rooms. The underlying 
principles of sound isolation are entirely different 
from those employed to correct interiors for air-borne 
sound. However, in many cases both types of treat- 
ment are necessary as in broadcasting studios. 

The control of machine noise makes up a fourth 
general group. This division often proves to be com- 
plex and quite different from those which involve the 
ordinary problems of room acoustics or vibration con- 
trol. The most effective way to avoid noise genera- 
tion in mechanical equipment is through careful de- 
igning, manufacturing and testing. Remaining noises 
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In all the other divisions of sound control, as in 

quipment-quieting, the proper planning and choice 

of materials, prior to building, permits considerable 

momy. However, it is usually feasible to apply 

corrective measures after erection of the structure. 

Selection of Materials 

In choosing a Bound control material, the factors of 
chief importance are the efficiency of the material to 
rb sound in the frequencies encountered, low 
mainti mce ( ost and fire resistance. \\ here an acous- 
tical installation acts as a surface of the room interior, 
i primarj considerations include ease of cleaning, 
Potability, light reflection coefficient and decorative 

<]ualih f t }, e mater j a i | 

\« MlK.lv.,. ,,f aj , v so|JM(] ,. (ml|<i | | ,,,,| > | ( . || , ctm be 

'"^""l by writing to the nearest Johns-Manvill* of- I 

''■ Without obi: ,!,„„. a J-M engineej will study I 
™ conditions and sugged a suitable treatment I 
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Description of Materials 



There is a Johns-Manville sound control material 
available for every type of acoustical problem: 

Sanacoustic, in tile design, because of its high de- 
gree of sound absorption, low maintenance cost and 
permanence, is widely recognized as the ideal acousti- 
cal material. Made up of metal, mineral wool and 
asbestos, the unit will not burn, rot or disintegrate. 
Sanacoustic consists of a perforated and enameled 
sheet-metal casing, which contains a special rock wool 
pad —the sound-absorbing medium. The units lock 
into tee bars, which are mechanically fastened to the 
surface to be treated. This method of erection en- 
ables a Sanacoustic installation to be taken down and 
relocated without loss of materials. 

The face of the rock wool pad is left exposed be- 
Innd the perforated metal to assure the maximum 
absorption of sound, especially at the higher frequen- 
cies. The back and edges of the pad, however, are 
covered with asbestos paper which keeps the units 
clean longer h\ preventing the infiltration of air. 

The enamel that is baked on the perforated metal 
facing is tough and durable and it may be washed 
repeatedly without injuring the finish. Sanacoustic 
also may be painted without loss of sound-absorbing 
efficiency, although this is unnecessary unless a change 
of color is desired. The permanence of the enameled- 
metal surface and the ease with which it may be 
cleaned assure low maintenance costs. 

Sanacoustic, tile design, is available in standard 
white or standard cream enamel, in wood grain finish 
and in polished or enameled aluminum. Standard 



sizes are 12" x 12", 16" x 16" and 12" x 24". At- 
tractive pre-decorated designs are also available in the 
16" x 16" size. 

Sanacoustic Panels have all the advantages of 
Sanacoustic, tile design, and, in addition, afford great 
flexibility of unit size. Steel panels with a priming 
coat of baked cream enamel are available in the fol- 
lowing sizes: 96", 120", 144" and 168" long by 30", 
36", 42" and 48" wide. In aluminum tl 



uminum tne same sizes 
" x 120". 



can be furnished up to 48 

The rock wool blanket used as a sound-absorbing 
element possesses the same qualities and character- 
istics as the pad used in a unit of Sanacoustic. 

Sanacoustic Ventilating Ceiling, besides quieting 
room noise, also affords uniform distribution of air. 
It consists of a suspended ceiling of 12" x 24" Sana- 




Sanacoustic is suited to a wide range of architectural effects. 
Office of the Manteno State Hospital, Manteno, III. 

coustic units so installed that the furred space be- 
comes a plenum chamber for the air-conditioning 
system. The thousands of perforations in each San- 
acoustic unit serve as supply openings, through which 
air flows slowly and noiselessly into the room. 

A slight air-pressure is built up in the plenum 
chamber behind the Sanacoustic Ventilating Ceiling 
and air is carried past the sound-absorbing pad to the 
perforated metal surface through Air Flow Channels. 

Acoustex is a fire and moisture-resistant acoustical 
material made of wood fibre. It is particularly ap- 
plicable in offices, schools, churches and gymnasiums 
where a sound-absorbing material giving a tile pat- 
tern or plank effect in harmonizing colors is desired. 

Acoustex is available with a priming coat of light 
buff lacquer for painting and also in standard colors 
of white, light buff, medium buff, dark buff, light 
gray and apple green. The natural texture of the 
wood fibre, however, is unusually pleasing and, being 
light buff in color, has a high coefficient of light re- 
flection. Other colors may be had on special order. 

Acoustex is supplied 6" x 12", 12" x 12", 6" x 24", 
12" x 24" and 24" x 24", in thicknesses of %", %", 
%", and iy$". It is also available in planks of 
6", 12" and 24" wide, lengths up to 96". Cement 
and nails are used for installation. For suspended 
ceiling construction, which eliminates the need for 
lath and plaster. Acoustex is furnished 24" wide in 
lengths from 24" to 96", %" and 1%" thick. 
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Th( j beauty and effectiveness of this Acoustex installation adds to the dignity of 
the Panel Room <>i Schrafft's Restaurant, 625 Madison Avenue, New York, /V, Y. 



[Yaneite Acoustical I nits, a utilitarian material, 

insist "i pei (orated I i ansit< ami a rock wool smmtl- 
al irbing element backed with asbestn< paprr. The 
rransite facing is a cemeiit-aslM>tos product which 

has bmi u r i us years on indusii ial Imildin 
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' ' iors and which has greal resistance to m«ii>lure 
and corrosive fumes Tin units, made entire!) of 
minerals, are parti< ulai K hi. resistant. Embod) in 
ll,r - i rties, this Transite-faced acoustical mate- 

1 ul "l'<«l foi i hemi I lab ttoi ii - g\ mnasiums, 
framing pi lis, as well as ofl s and auditoriums. 
"'• "'"" I serted in the corners oJ each 

""" fafiten ,lh ! - element and th- fa 

1 '' hei ' ide openings for nailing 
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The units are furnished in a natural finish buff and 
a cream white finish in pieces 12" x 12", V/ s " thick. 

Transitc Acoustical Panels consist of large sheets 
of perforated Transite backed by a rock wool sound- 
absorbing element. They are similar in properties to 
Transite Acoustical Units with the added advantage 
of being larger. The panels are available in natural 
finish bull' with beveled or square edges and in cream 
white finish with beveled edges only. Standard sizes 
are 12" x 12". 12" x 24". 24" x 24" and 24" x 48". 

The appearance of an unbroken perforated area can 
be had b\ ordering unbeveled Transite Acoustical 
Panels in sizes 23%" x 23 V and 23%" x 473,4". 

Kockoustilc is a distinctively attractive acoustical 
material manufactured from mica which has been ex- 
panded b\ the application of heat. Its natural color 
is an iridescent golden ecru, but it is also furnished 
with an ivorj cream finish. On special order, the 
material ma\ be had in light-reflecting flat white and 
in slightl) varying pastel shades of gray, buff, blue 
or an) other color. It is supplied square-cut or bevel- 
edged, in siz 6"s 12". 12" x 12" and 1 2" x 24". 1" 
thick. Usuallj applied with nails and cement. 

Naehkote Acoustical Finishes offer an acoustical 
treatment consisting of Asbestos Akoustikos Felt ce- 
mented to the surface to be treated and covered with a 
■nenJ me. The membrane, which is secured with 
Acoustical Size, ma, be painted muslin (Nashkotc 
types A and AIS in which Type A resembles smooth 
plaster, US sand-finished plaster) or it ma, he 
type I which has a membrane of high quality bur- 
,a,J °' 1 " 1 •' rtiles such as canvas or rep maj be 
used as a covering; sometimes no membrane is affixed. 
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Sanacoustic, tile design, is the best general sound control 
material available because of its excellent sound-absorbing 
efficiency, permanently high light-reflection factor and 

extremely low maintenance cost 



Transit e Acoustical Units are unusually resistant to mois- 
tare, steam and corrosive fumes. This utilitarian material 
is ideal for use in chemical laboratories, kitchens, dish- 
washing rooms and swimming pools 
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Acoustex is particularly suited to locations that require a 
smooth, textured material. It is available in a wide range 
of colors and sizes. The herringbone effect as shoivn is 

only one of many architectural designs 



Rockoustile is an exceedingly attractive acoustical material 
with an open texture. The broken joint construction pro- 
vides a distinctive ivall or ceiling pattern and is but one 

of several possible decorative schemes 




Broadcasting and Recording Studio Treatment corrects reverberation and assures faithful sound reproduction. 
The Transite Acoustical Panel, center, is used over the rigid Studio Element, left, or Sound Isolation Blanket, 

right, to achieve the correct acoustical balance. 
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In addition to correcting the echo, J-M acoustical materials 
have beautified St. Anslem Church, Pittsburgh, fa. 

Following are descriptions of additional J-M sound 
control materials which co\n a wide variety of con- 
ditions and locations. Als. [ u ded are accessorie 
for tlie installation of treatments. 

Acoustical Cement *J . 130, an adhesive for cementing 
asbestos Akoustikos I is supplied In 1, 3, 5 ami 50-gal. con- 
tamers One gallon, with 40 percenl added alcohol, will covei 
approximately [00 sq. ft. of smooth plaster. 

\"MMH-,I Cem t, No .132 , for spot-cementing 

t "' "' ! amli ^nished L, 3 and 5-gal. contains 

Une gallon accommi at< - about 30 to 40 sq. ft. ol its 

am )7 Sjf • ""' surface of Akoustikos Felt 

' -, ', , re L ai " I muslin. Furnished in 

1 id 50-gal. containers. For sizing, one ga „ with one 

"Jf"™ l|1, l0i ater, will co?er 100 S 

Ubesto kkousi • Felt, m [e of asbestos fibre and se- 

: S ..ben. is n cet 

!"}', J PI b 160-i rolls of %», 

V we: 40 - 6 8>98 and 128 lbs resner 

' ^apes made o?spe3ai r S: 

' V ;", ' I so blank for special ,"'. * 
Sound Tso :£°:j , — '! which utilize 

proven, ,. , ± ^ !££*? ** ? 

ing structures, c transmitted to support- 

various types of bind I " f'"' > ecured betw *« 

with decorative cloth J [ThTfi IS USUa »y covered 

B k«« also utili .i , ' ' ^' S' " """unental grilles, 
proofed muslin one ^id, iT ,^'1 i a ', eqmpment - Fl ^^ 
»•» be had „n all Vhe ££*?£ ^ ' e N °" ,00: & 
ickn, sses ol 1" ?' ' » °" f pPc,a J «1«- Available in 
and 24" * % unK .„ ; ,.; , a " d standard sizes of 24" x 48" 

"■>'.•■' ■> o,i„, t ";;;;-• j* ttu. at the 

various styles of Banacoustic Blankets ° D the 
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Standard Types of Banacoustic Blankets 



Style No. 



100 

102 

112 

122 

132 

132- A* 

142 

142- A* 

152 

152- A* 

162 

162- A 

182 
192 



Type uf Cover 



1" wire mesh one side. 3" stucco lath with flame 

proofed muslin under lath. (1" thick only) 
1" wire mesh both sides 
1" wire mesh and metal lath 
Metal lath both sides 
1" wire mesh and %" rib lath 
Same as No. 132 except rib turned out 
Metal lath and %" rib lath 
s ame as No. 142 except rib turned out 
1" wire mesh and -"'j " rib lath 
>ame as No. 152 except rib turned out 

Metal lath and %" rib lath 

Same as No. 162 except rib turned out 

%" rib lath both side* 

Asbestos paper both sides. (Size 24" x 48" only) 

No. 12 mesh fly-screen wire both sides 



ie turned-out rib provides air space. 

' Ribs may be turned in or out. and run lengthwise or across the 
blanket, or at right angles to each other, as specified. 

Broadcasting and Recording Studio Treatment is designed 
for broadcasting and sound film studios. The treatment utilizes 
rigid Studio Elements, 2" thick, covered with decorated sheets 
of perforated metal or Transite applied to walls and ceilings 
Sound Isolation Blankets, 2" and 4" thick, are sometimes used! 

Sound Isolation Blankets Types KA, KK, MK and MM 

are composed of %*, 1" and 2" rock wool, stitched between 
sheets of various materials. Type KA has asbestos paper one 
side and flame-proofed Kraft paper the other; Type KK has 
flame-proofed Kraft paper both sides; Type MK, flame-proofed 
Kraft paper one side and flame-proofed muslin the other; 
lype MM, flame-proofed muslin both sides. Types KA and KK 
are furnished 36" wide in rolls 65, 35 and 18 ft. long, decreas- 
ing with increase of thickness. Types MK and MM are sup- 
plied 22 or 36 wide in rolls 50 ft. long for %" and 1" thick- 
ness and 25 ft long for 2" thickness and can be had with 
sealed or unsealed edges. 

Sound Isolation Chairs and Wall or Ceiling Isolators are 

-I uxk -absorbing units, shaped like stirrups, that are lined with 
punched felt. They are placed between the supporting struc- 
ure and floated floors, walls or ceilings thereby reducing the 
transmission of vibrations of all kinds, including those in- 
duced by mechanical means and by air-borne sound. 

Sound Isolation Fill consists of rock wool, used in the space 
between the finished floor and the floor structure as a sound- 
<la'"P'»g "ted turn and to prevent drum action. Also used in 
AnhA.bration Platforms for the same purpose. 

Transite Acoustical Wainscoting is an acoustical material 
Mat is used where only a wainscoting treatment is necessary 
' e !' , ftl ' Vo" S,Ms f f P erforate d Transite panels applied 

hick T } " X J 8 o/ 0ck W0 ° l sound-absorbing element 1" 
hick The panels, 2 ft. wide x 4 ft. high with beveled edges on 

finUh7J I -,f aie f° rewed t0 the furrin 8- The t^atment is 

Transhe bale. * "^ ^ " ^ l ° P and an un P erforated 

Occasionally materials that were designed primarily 
for the quieting of mechanical equipment can be ad- 
vantageously adapted to acoustically treat room in- 
teriors. Descriptions of these J-M products may be 
tound on other data sheets under the heading, Sound 
Control of Mechanical Equipment 
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Sound Control of Mechanical Equipment 




In modern building construction, air-conditioning ducts are everywhere in evidence. Mechanical noise 

and conversation carried through these air-ways result in the most annoying irritation and loss of 

privacy, unless the ducts are lined with effective sound absorbents at strategic locations. 

Air- Acoustic Sheets were developed by Johns-Manville especially for this purpose 



Mechanical equipment, introduced into both resi- 
dences and working spaces, has caused the occupants 
to become increasingly conscious of the growing 
amount of noise. Air conditioning, the use of individ- 
ual power plants, the ubiquitous elevator, pumps and 
allied mechanical equipment, all involve the use of 
power and moving parts. Unless steps are taken to 
confine the resulting noise, dissatisfied customers, with 
attendant complaints and loss in revenue, are the 
inevitable consequence. 

The control of machine noise, so damaging to 
human comfort and efficiency, often proves to be com- 
plex and quite different from ordinary problems of 
both room acoustics and vibration control. Occasion- 
ally it is purely a matter of controlling either air- 
borne sound or machine vibrations, more often the 
problem involves both sound absorption from the air 
and sound isolation. The difficulty of treatment is 
further enhanced by limitations of design which often 
restrict the application of sound control materials. 

Care in planning, manufacturing and testing of me- 
chanical appliances is undoubtedly the most fruitful 
means of avoiding noise problems arising from such 
equipment. Once originated, the noise can be some- 



whal controlled but the best job of all is our that can 
be performed in the mechanical division of a manu- 
facturer's plant. Careful design and alignment of 
moving parts and the proper use of lubricants, com- 
bined with routine inspection based on laboratois 
analysis, offers an almost complete solution to mam 
an annoying noise condition. 

Assuming that the best possible mechanical job has 
been done, the problem becomes one of air-borne 
sound or vibration or both. The one form of energv 
is readily transformed into the other and thus arise 
the difficulties of quieting mechanical equipment. 

If vibration is being transmitted to foundation or 
housing, the latter may act as a sounding board. In 
this case, the isolating or divorcing of the vibration- 
provoking mechanism from the rest of the unit may 
alone provide the required degree of quiet. Vibration 
ol the smaller mechanical units is less frequently a 
cause of difficulty now than it was a few years ago 

because of the attention given to this problem b\ 
equipment manufacturers. However, the sound which 
the mechanical part itself radiates to the air ma\ b 
so great and the barrier provider! by the conventional 

sheet metal housing so inadequate that the problem i- 
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Air-Acoustic Sheets are readily installed in all types of sheet metal duct 
construction. Note how smoothly the material is fitted into a typical bend 



principally one of absorbing air-borne sound. In the 
case of either vibration or air-borne sound, the pur- 
pose of sound control methods is to allow but a frac- 
tion of the original energy to remain for ultimate and 
inevitable transmission to other parts of the structure. 

An important refinement to the above two main 
classifications of treatment consists in reducing sound- 
ing-board action of housings by applying suitable 
materials to induce a damping effect. The housing 
may act as a sounding board by re-creating as noise 
the vibrations resulting either from air-borne sounds 
or from direct structural contact. The damping effect 
of the treatment not only reduces the noise but changes 
its character and often eliminates objectionable tinny 
sounds frequently present with sheet metal casings 

Still another phenomenon, known as resonance 
sometimes aggravates the difficulty of quieting me- 
chanical equipment. Most often it is purely a matter 
oi des.g, to prevent sound originating in the mecha- 
msm from "building-up" and by subsequent repeti- 
tions, reinforcing the sound energy still undissipated. 
Where a change of design cannot be made to effectuate 
th.s purpose, resonance is attacked by applying mate- 
nals to bnng about selective frequency absorption or 
In changing volumes and inertias. Usually, the quiet- 
ing methods referred to in th* ( • H 
will .1 M eierred t0 m the foregomg paragraphs 
will also rectify a resonant condition. 



All of the noise problems arising in connection with 
mechanical equipment are susceptible of scientific 
analysis. In fact, when confronted by a new type of 
noise problem, this is the only satisfactory way in 
which it can be approached. Experimentation is ex- 
pensive and guessing is futile. Seemingly simple 
noise problems are often complex and, to untangle the 
elements of trouble, noise must be measured and fre- 
quencies analyzed. However, once a given type of 
noise problem has been studied by scientific methods, 
experience will usually indicate the treatment neces- 
sary. Johns-Manville Acoustical Engineers are trained 
to make recommendations based on such experience. 

Air-Conditioning Units and Duct Systems: 

Quiet operation is a most important consideration 
with all air-conditioning systems. Mechanical design, 
however carefully executed, is seldom sufficient for 
reducing noise to a point acceptable to the consumer. 

Self-contained units, serving only one or two rooms, 
should have the mechanical plant sound isolated from 
its housing, which should usually be constructed of 
metal panels lined with an efficient sound-absorbent, 
such as Air-Acoustic Sheets, or Sound Isolation 
Blankets. Where panel damping is required, rather 

than sound-absorption, Pre-Cemented Silento Felt 
should be used. 
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In larger systems serving an entire floor or building, 
ihe air-conditioning equipment should be located in a 
separate room which has been sound-isolated and 
treated with sound-absorbent material. The mechani- 
cal units should be separately mounted on vibration 
isolation platforms. It is essential that canvas or 
flexible connections be provided between the fan or 
blower units and the duct systems. Otherwise, the 
vibration of the fan and motor may be converted to 
sound by these ducts and transmitted by them to all 
parts of the building. It is also desirable that all pip- 
ing be isolated from the duct system and from the 
building structure. 

It is not enough to quiet and isolate the mechanical 
and power elements of an air-conditioning system be- 
cause there is noise in the air stream which is accumu- 
lated as it passes through fans, washers and cooling 
coils. Acoustically, a duct is nothing more than a 
large-size "speaking tube" and sounds entering it at 
the equipment end are very effectively transmitted to 
whatever registers or grilles it supplies. When two 
or more rooms are served by the same duct it fre- 
quently happens that sounds created in one room are 
transmitted through the duct to the other rooms with 
a consequent loss of privacy. The solution to these 
problems lies in the use of efficient sound-absorbing 
linings within the ducts to remove and dissipate sound 
as it passes through them. 





Compressor unit of room conditioner, sound-treated 
with Sound Isolation Blankets and Akoustikos Felt 
where precision cuts were necessary. Standard Air 
Conditioning, Inc., division of American Radiator & 

Standard Sanitary Corp. 

In the entire field of sound control there is no type 
of service which places such exacting requirements as 
does duct lining on a sound-absorbing material. A 
satisfactory material must be fire-proof,* highly 
sound-absorbent, moisture-resistant, and have a sur- 
face which will not materially increase friction losses 
in the duct system. These requirements may seem 
rigid but Air-Acoustic Sheets, developed solely for 
this type of work, meet the specifications completely. 

The necessary extent of the lining naturally depends 
upon the intensity of the noise. Generally speaking, 
however, a very appreciable and, in most cases, satis- 
factory reduction can be effected by lining a duct for 
a distance of at least ten times the average of its cross- 
sectional dimensions. Thus, a duct 8" x 12" should 
be lined for a distance of at least 8 ft. 4". In severe 
cases the entire duct must be lined, regardless of di- 



Quietness is essential in operating sensitive broadcasting 
equipment. The entire duct system of WGN Studios 
(Chicago Tribune) was therefore lined with Air-Acoustic 
Sheets. Over 15,000 sq. ft. were specified for this purpose 



* In discussing the desirable properties of duct-lining materials, 
emphasis must be placed on fire resistance. Bulletin No. 10 of the 
National Board of Fire Underwriters, dated January 22, 1935, de- 
scribes several serious fires in which the combustible materials used 
for the lining of ducts caught fire and caused extensive damage. As a 
result, the National Board of Fire Underwriters has taken the stand 
that only fire-resisting materials shall be used for such purposes. 
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mensions and length. In cases where ducts are un- 
avoidably short, a honeycomb arrangement of sound- 
absorbing partitions must be used to divide large ducts 
nto a number of smaller ones. 

The y%* thickness of Air-Acoustic Sheets is most 
economical to use except in cases where the additional 
Ion -frequency absorption and thermal insulation oi 
the I" thickness are desirable. 

Mechanical Refrigerators : 

The manufacturers of such equipment as mechani- 

efrigerators usual I provide an adequate vibra- 

n-isolat; construction for the power unit. This 

leaves I the air-borne sound radiated from the ma- 

'line, which could be larg< confined within the 

abinet ex< pt for openings necessary to provide venti- 

latii 'or (he motor and condenser. 

These openings necessitate the reduction of noise 

I within the machine ipartn huh is usu- 

lly a jmpli ed by applying efficient materials 

in i he compartment to absorb noise near its source. 

Air-Acoustic Sheets and Rock Wool Panels, Style 




n?*$ eUi 



rjzL A >»J 



nacous- 



nd the boiler and V thick- 
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A duct, sub-divided by Air-Acoustic Sheets, for discharg- 
ing air into the upper part of an auditorium. The ease 
of applying the Air-Acoustic material is illustrated in 

the sections shown above 

No. 2111, are ideally suited to this kind of applica- 
tion. Also, Silento Felt and Johns-Manville Wool 
Deadening Felt often are applied to the inside surface 
of machine compartments. 

Oil Burners: 

So far as noise control is concerned, oil burners are 
of two general types. One is the complete unit, com- 
prising both burner and boiler; the other is a conver- 
sion burner intended for application to an existing 
Heating plant. 

In the latter case, the most that can be accomplished 
in the way of noise reduction is to quiet the oil-burn- 
«ng mechanism by enclosing it in a sheet metal hous- 
ing lined with an efficient sound-absorbent such as 
No. 102 Banacoustic Blankets or Air-Acoustic Sheets. 
W here it is only necessary to damp the housing vibra- 
tion, this is accomplished by applying Pre-Cemented 
iilento Felt. Stack mufflers help to reduce the roar of 
umbustion on conversion installations. It is also 
very effective to lath and plaster an unfinished ceiling 

M fj^ UnU and lrCat ^ SUrfaCe W ' th 1" tHick 

W 100 Banacoustic Blankets. 

In the case of complete, self-contained oil burner 
and boiler, the combustion roar can be controlled 
a1<-g With the noises of a mechanical nature. Such 
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units usually consist of a specially designed boiler 
containing the oil-burning unit and enclosed in a sheet 
metal cabinet. The recommended noise-control pro- 
cedure is to prevent the vibration of the boiler from 
being transmitted to housing or cabinet and to cover 
the boiler assembly and line the interior of the cabinet 
with No. 102 Banacoustic Blankets. The 1" thickness 
is usually recommended, although 2" Blankets are 
often used to provide additional thermal insulation. 
Stack and ceiling treatments effect further quieting. 

Metal Furniture: 

In keeping with modern tendencies, metal furniture 
and fixtures are gaining wide acceptance in the home 
as well as in the commercial field. The practical ad- 
vantages of metal filing cabinets, desks and book cases 
are now paralleled by attractive and utilitarian kitchen 
cabinets, tables, ranges and living-room furniture. 

An important factor, which has retarded the more 
general use of metal furniture, is the noise which it 
provokes. To appreciate the significance of this noise 
problem, one has merely to close a metal file drawer 
or accidentally touch a metal desk with a chair. This 
has aroused prejudice, which, however, is now being 
eliminated by treating the furniture itself. 




This doorless Acoustic Communication Booth, 
sold by Johns-Manville, provides free ventilation 

and comparative quiet 
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Interior of metal chest, with side panels damped by 
Pre-Cemented Silent o Felt, One of many applications 
in the metal furniture made by the Simmons Company 

The objectionable noise results from the vibrating 
metal panels radiating their energy through the air as 
sound. The solution lies in increasing the stiffness of 
the metal panel, damping its amplitude, and lowering 
its natural frequency of vibration, thus reducing the 
efficiency of the panel as a transformer of vibration 
into sound. This is accomplished by applying Pre- 
Cemented Silento Felt, which is rolled on after receiv- 
ing a brush coat of the solvent. 

Other Equipment: 

Many other types of mechanical units, not men- 
tioned in the foregoing, generate noise in varying de- 
grees of seriousness. These are constantly being ana- 
lyzed in the Johns-Manville Acoustical Laboratories 
and the accumulated experience utilized by J-M Acous- 
tical Engineers in the solution of noise problems. 

Unusual appliances such as airplane detectors, to- 
gether with more prosaic equipment, such as business 
machines, compressor cabinets, humidifiers, elevator 
cabs, metal sinks and automatic stokers, have been 
made the subject of research reports that made pos- 
sible satisfactory reductions in sound level. 

Splendid facilities enable Johns-Manville to solve 
noise problems, not only for conventional designs, 
but also in newly developed units for which there is 
no standard of comparison. Inquiries should be ad- 
dressed to Johns-Manville, 22 East 40th St., New York. 
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A [ifitical Cement, No. 130, an adhesive for cementing 
A >s Akoustikos Felt and sometimes for applying Sound 

•Nation Blankets lo metallic housings, is supplied in 1, 3, 5 
ind 50-gaJ. containers. For Akoustikos Felt application, one 
gallon, with 40 percent added alcohol, will cover 100 sq. ft. of 
smooth plaster; with 1 gallon added alcohol, it will cover 200 
sq. ft. of sheet metal. 

Acoustical Cement No. used for spot -cementing 

I ti Fun in I, 3 and 5-gal. containers. One gal- 

i a> ! 30 to 40 sq. tiles. 

Aeon 1 Size use e of Akoustikos Felt 

and to seem e fii ng men ane of m Furnished in 

1, 5 a d 50 !. containers. For sizing, one galJon, with one 

gal ed water, will cover 200 sq. ft. For applying muslin, 

gallon, with 40 percent added water, will cover 100 sq. ft 

Air- are non-combustible, moisture-rr -i.ant 

rbents which are used chiefly inside air-conditioning 
u ' di i. mnfactnred in rigid form from rock wool 

and a suitable bind* Net wei| . 1% lb. per sq. ft., 1" thick. 



I urni bed 24" * in thicknesses of %", 1" and IV 2 

Asbestos Akoustikos Felt, made of tos fibre and spe- 

I hair, is | ularly desirable where a flexible 

rbent is necessary. Supplied in rolls - I approxi- 

I 1: « %", L" thicknesses. R« 

5 - 1 ' 1 Per rol W lb., 68 lb., 98 lb. ami 128 lb. 

1 angular-cut or furnished on special \ ler. 

B 100, is a proof ac< d 

d from rock .1, faced on one le 

and a ' ' slin and secured een 

lath Stan I a are 2 f, i 
3 f »ut L5 lb per sq. ft., un- 

usr a ceiling treatme e 

' ike., No. 102, made I long-fibre ror-k 
. 1" wire mesh. Furnished 2 ft. x 4 ft. ar.d 

aesses. Availab' spc 
fed nv mdei wire mesh 

and on all edges. Crated weig apj cimately 

nr * q >e ^ -reference to Sound 

' , " ««■*« required Cut 

i special order. 
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S \ l% / ■ Pre-Cementcd Silento Felt 
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mentedSileni., Fait ee Silento Felt. . 
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fly-screening. Used in sound-treating small mechanical units 
such as refrigerators. Furnished %", %" and 1" thick in 
sizes up to 24" x 42". Minimum width, 6"; minimum area, 
12 sq. in. Net weight approximately 1.3 lb, per sq. ft. for the 
1" thickness. 

Silento Cement is used for attaching plain Silento Felt. 
Weighs about 12 lb. per gal. and is supplied in 1, 5 and 50-gal. 
containers. One gallon covers about 125 sq. ft, 

Silento Felt (Pre-Cemented or plain) is a special asphalt- 
saturated product, approximately Yiq" thick, used for damping 
vibrations in sheet metal. Sometimes also used in the machine 
compartment of mechanical refrigerators. Pre-Cemented 
Silento Felt is supplied with a factory applied coating which is 
rendered adhesive by using the proper solvent. In place, 
the felt will withstand temperatures to 300 deg, F., without 
bleeding or slipping, and may be painted or oven-dried as 
required. Both types of Silento Felt are furnished in rolls 
of 100 En, ft., in widths of 24", 32" and 36", and on order, in 
cut pieces. The approximate shipping weight of Pre-Cemented 
Silento Felt is 35 lb. per 100 sq. ft. Plain Silento Felt weighs 
about 25 lb. per 100 sq. ft. 

Silento Solvents (standard and special) are volatile liquids 
which soften the cement coating on Pre-Cemented Silento Felt. 
The standard solvent is inflammable. The special solvent, not 
as efficient as the standard, is recommended only when the fire 
hazard must be minimized. One gal. covers 400 sq. ft. Sup- 
plied in 1, 5 and 50-gal. containers. 

Sound Isolation Blankets (originally used in sound-isolating 
construction) often find application in lining air-conditioning 
units and oil burner housings. They are composed of y 2 ", 1" 
and 2" rock wool stitched between sheets of various materials: 
1 e KA has flame-proofed kraft paper on one side and as- 
bestos paper on the other; Type KK has flame-proofed kraft 
paper on both sides; Type MK has flame-proofed muslin on 
WW le and flame-proofed kraft on the other; Type MM has 
flame-proofed muslin on both sides. Types KA and KK are 
furnished 36'' wide in rolls 65, 35 and 18 ft. long; the length 
oi the roll decreases with increase in the thickness of the 
.arena]. Types MK and MM are supplied in rolls of 22" 
and 36 and in thicknesses of %'\ 1" and 2". The %" and 

1 blankets are available in lengths of 50 ft. and the 2" blanket 

2 lengths of 25 ft. Net weight about 1.2 11, per sq. ft., 1" 
thick. Furnished in special sizes on order. 

Wool Deadening Felt is used for damping vibrations in 
sheet metaJ when the material does not have to go through 
drying ovens or when greatest efficiency is not required. It is 









p-neh s,,,.. Nft 211I> arc 80Und . absorb ?j™t: g f' ri e in three -*"■' % lb -' " ,b ' 

*" rock v (9ed on lhft bacfc n ^ ^ lb per sq . yd. Packed in rolls, 36" wide, containing 

<»< -ee, <edsidewi,hX T^T^J^ } l ' R -P-tive weight per roll i, 37% 
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'b., 50 lb. and 75 lb. Cut pieces supplied on special order. 
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Anti -Vibration Platforms 




/ serious threat to the quality broadi-usim" <>/ ^tution 11 11 I l)en<>t was the vibration 
created 63 the air-conditioning system. ]M engineers^ hotoever, confined these vibrations at 
theii wurce b$ mounting the equipment on tin- specially designed t.l .Platform shown abai 



J-M Anti-Vibration Platform- are designed to iso 
ate «'i divorce .1 vibrathi" meehanisra from ihc build- 



A rock wool Sound Isolation I ill is placed between 
(lie stringers ami partial 1) Tills the sp -3 betwen th 



ng structure, in ordei to prevent the transmission of ftooi and ihe platform top. An apron or skirtin 



loise-producing vihraiions. I 1 1« • \ make possible the 
illocation ol machinery al points ol economic ad\an- 
agr willioiii creating an intolerable disturbance in 
id joining pai t9 of the building. 

To isolate the vibration "I all t\pes ol mechanical 



around the platform's base hohl> the (ill in place. 

Effective!! 

The effectiveness of Johns-Manville construction is 

illustrated by the comments of the late Professor T. I.. 



installation in the Electrical Engineering Laboratory 



as "giving great satisfaction. 



equipment \.\. Platforms, made in a variet) of de- Arnold, then Head of the Department of Electrical 
$igns, are speciallj fabricated to ht the needs of indi- Engineering at New York University. In a letter from 
idnul installations, Theii general construction, how- which the following is a quotation, lie refers to art 
iver, consists ol a platform top whieb 1- -*•. m.il n. tbe 
ippei of two supporting tiers of stringers. The 
stringers, placed al right angles t<» each othei rest 
ipon, and are separated b\. heavily-felted, resilient 
bail sets. The spacing and the number of these sets 
ire varied to accommodate load conditions. The t\pes 
if chairs used are those that will best isolate the fre- 
piencies encountered. 



"As you know, the building is of extra heavy steel 
construction and has thick concrete floors for support 
ing our machinery. Our 75 Kn. motor-general- >r set 
. . . was pronounci-d ... to be comm« tally balan d, 
and it rested on a solid concrete foundation on tb 
main floor of the building. In spite of these facts, il 
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Motor -g 'or set, r rred to in t] ■■ . mounted «>/? 

a J-M Anti-l ibration Pint form the Electrical Engineer- 
ing Laboratory of Neu: York University 

used us great annoyance. The vibration was fell 
all over the building, even to the farthest rner of the 
upper floor. The adjustment of precision instruments 
was quite out of the question and even a hundred feel 
away our mechanic found difficulty in lining up ma- 
chines. In our offices the noise was worse than dis- 
tracting. Necessary as oui is to all departments 
of the College of Engineering as their main source of 
direct current, it had come to be regarded as a general 
nuisance. 

"Then you installed your platform, and all com- 
plaint ceased at once. The machine continues to 

Ibrate as much as ever, but its operation can scarce! 
be heard except, of con e, in the laboratory itself. 
In order to test the perfection of your apparatus in 
damping tl ibration, I placed a dish of clean mer- 
cury on the floor beside the machine and sighted 
across its surface toward the light. Not a ripple of 
distui e was visible. 

"We therefore pronounce your installation a com- 
plete success." 

Platform Design 

Different types of vibration-producing machinery, 
with the resultant variations of base size, loading, 
and vibration characteristics, necessitate the use of 
clifferent types and spacings of chairs m order that 
he load per chair will not exceed its vibration- 
absorbing capacity. If lhe floor is light in weight or 
suscepuble to relatively large deflections under load 
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the platform will not be as effective as when the 
supporting structure has greater weight and inertia. 
The platforms must be light in relation to the floor 
and building structure. 

The factor of greatest importance in the design of 
a platform is that the load center of gravity of the 
equipment be directly over the center of resistance of 
the platform. The isolation fill generally used is elimi- 
nated when the platform is below grade. If platforms 
are subject to excessive moisture or constant dripping, 
creosoted wood should be used throughout or the 
platform top covered with sheet metal, or both, de- 
pending on the condition. For certain types of equip- 
ment or where fire restrictions require, concrete tops 
are used. All aprons are of sheet metal. 

All pipes, ducts, conduit, etc., leading from the 
platform equipment, should be provided with flexible 
couplings or isolated from the structure to lessen the 
possibility of vibration transmission. All hose con- 
nections should be looped and installed vertically 

ince straight hose couplings do not always isolate. 
Where clearance is a limiting factor or where there 
are other special conditions, it is possible to support 
the vibrating units from the sides or hang the plat- 
forms from the ceiling or support them on wall 

rackets, if the load is not excessive. 

In order to design a platform intelligently 
necessary to obtain the following information: 

(1) Base sizes, spacing of equipment units with 

their respective weights, and location of load 
center of gravity. 



it is 



(2) 



Description of the type of equipment, shape 
of platform, and the conditions to be met in 
the building. 




Typical J-M An,i.V ibration Platform Construct, 



on 




J-M ANTI-VIBRATION PLATFORM- 

January, m8 (Cancelling slle et „>..«! September, 1936) 



Printed in U.S.A. 



I 



[BLANK PAGE] 




CCA 



INTERNATIONAL 







> 

3 



' 



TJ.* 




i 










O 

z 
CD 



i 



> 




33 

m 



1 

O 
33 



m 

2 



H 
to 










[BLANK PAGE] 







CCA 



I 



INTFRNATIONAL 









3HNS-MANVILLE TRANSITE PRODUCTS 



S 



Corrugated Transite 




Laying J-M Corrugated Transite Roofing. The cut corner construction permits a tight joint 

with straight lap lines, and results in a durable, attractive roof 



A material for industrial roofing and siding eon- 
ruction must, in addition to possessing structural 
ficiency, withstand the many forms of destructive ac- 
on which are common in chemical and metallurgical 
"ocesses. For over twenty years Transite has con- 
aually proved its value as such a material, not only 
^cause of its durability and fire-resisting qualities 
it also because of its ease of application and free- 
>m from painting or other maintenance. 

Transite is made of asbestos fibre and portland ce- withstand considerable temperature without cracking 

or buckling. This resistance to destructive agencies, 



oughly worked out to assure rapid, economical erec- 
tion. Special fasteners have been designed, accesso- 
ries made available in the form of ridge roils, corner 
rolls and louvres, and ventilators manufactured of 
Transite to meet a wide variety of requirements. 

Characteristics of Transite 

Resistance to Fire: 

Transite, in addition to being non-combustible, will 



ent, formed under great pressure into dense, un- 
minated, monolithic sheets possessing unusual 
rength, rigidity and durability. Corrugated Tran- 
te sheets are designed for use as roofing, siding and 
artitioning, particularly over skeleton frame con- 
ruction. This material has been extensively used by 



while desirable under all conditions, is essential where 
combustible products are manufactured. In the event 
of a fire in one of a closely related group of build- 
ings, Transite prevents the destruction of the entire 
plant by confining the fire to its source. This is well 
lilroads, public utilities and industrial plants because illustrated by the large use of the material as a roof 



its exceptionally high resistance to acid fumes, 
kaline vapors, adverse atmospheric conditions and 
ctreme and sudden temperature changes. 

In the thousands of installations which have been 
iade, every detail of construction has been thor- 



ing over stills in oil refineries where it has proved 
effective in preventing the spread of fire from one 
unit to another. No other material, so adaptable to 
general building construction, surpasses Transite in 
resistance to fire. 
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ORRUGATED TRANSITE 

me, 1937 (Cancelling 4-A-l and 4-A-2 [BOVIT-1 and 2] dated in 1931 and 1934) 
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of the corrugations are the same, insuring perfect nest- 
ing at laps and a water-tight and wind-tight construc- 
tion. If desired, the sheets can also be furnished with 
all corners square for staggered joint construction. 

Where Corrugated Transite Is Used 

In the following brief outline, a few of the many 
interesting and widely varying applications of Cor- 
rugated Transite are reviewed. 

Oil Refineries: Corrugated Transite serves for fire- 
proof aprons and roofs over stills, housings of various 
types, and for "flare-back" walls around tanks to pre- 
vent spread of burning oil to adjacent tanks in case 
a fire develops. 

Railroads: Transite is used for switch towers, 
freight houses, way stations, and relay, battery and 
tool sheds, pedestrian overpasses, smoke baffles, round 
houses and car shops. Transite Smoke Jacks, Smoke 
Ducts and Ventilators, described on other data sheets, 
are widely used in round houses. 



Corrugated Transite on V. G. /. Intermittent Ovens, 

Dubuque^ Iowa 



fi 



roonng 



work. For the standard Corrugated 



ansite sheets with 4.2" pitch, the maximum spacing 
framing members for roofing is 54" center to cen- 
\ ; for siding, 66" center to center. 

Appearance: Transite, a light gray in color and 
iform in texture, presents an attractive appearance. 
I . light-reflecting properties are often of advantage 
l t only for interiors but also for exteriors in reflect- 
Isj the heat of the sun. Transite can be painted if 
sired for architectural effect by first priming the 
A an and dry material with boiled linseed oil. De- 
led directions for the special treatment of cement- 
bestos products appear on another data sheet. 

Ease of Application: Transite requires no special 
ols for application and it can be installed as rapidly, 

the same general way, as any other corrugated ma- 
rial. The material can be drilled with twist drills, 
inched, fastened with nails and screws and sawed 

th a hand saw, though a portable power saw should 
\ used if much sawing is to be done. Special fast- 
ers, which are supplied on order, further facilitate 
ection over various types of framework. 

Perfect Nesting of Corrugations: An important 



ature of Corrugated Transite is the cut-corner con- 
ruction of the sheets, shown on the drawings, which 
^rmits sheets to be laid with side laps forming 
raight lines. Furthermore, the inside and outside radii 




Underlying sheets with 
joints closed 




Sheets in position for 
closing joints 




Top sheet completes 
"perfect nesting' 9 



Illustrating the effectiveness of the cut-corner construction 
in forming closed joints with straight lap lines 
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Corrugated Transite Dimensions and Weights 



Corrugated Transite sheets have corrugations with a 
I" pitch* and a depth of 1^". The thickness is ap- 
oximately 7/16" at ridge and valley of corrugations 
d approximately 5/16" on tangent, an average 
ickness of %". Sheets are furnished 42", or ten 
rrugations, wide. Standard lengths and square foot 
eas of sheets are listed below: 




Length 

3'0" 
3'6" 
4'0" 
4'6" 
5'0" 
5'6" 
6'0" 
6'6" 
7'0" 



Sq. Ft. Area 

10.5 

12.25 

14.0 

15.75 

17.5 

19.25 

21.0 

22.75 

24.5 



Length 

7 '6" 

8'0" 

8 '6" 

9'0" 

9'6" 

lO'O" 

10'6" 

ll'O" 



Sq. Ft. Area 

26.25 

28.0 

29.75 

31.50 

33.25 

35.0 

36.75 

38.50 



Corrugated Transite sheet dimensions 








Type X 



Weights: Uncrated, approximately 4.1 lb. per sq. 
Crated, approximately 4.75 lb. per sq. ft. A small 
Iditional charge is made for crating. 

Sized Sheets: The dimensions listed above are ap- 
oximate. Sheets cut to accurate size can be furnished, 
required, at a slight extra charge for sizing. Unless 
herwise specified, standard sheets will be shipped. 

Cut Sheets: Sheets can be furnished any desired 
idth or length that can be cut from standard sizes, 
ich special size sheets will be charged for on the 
isis of the next larger standard size. For example a 
eet 42" wide and 6' 3" long would be billed on the 
isis of a 42" x 6' 6" sheet. 

Curved Sheets: Curved sheets are manufactured 
order. The minimum radius when curved length- 
ise, with the arc parallel to the length of sheets, is 
Y\ When curved crosswise, with the arc parallel to 
e width of sheets, the minimum radius is 24". 
leets may be curved either way, but not lengthwise Accessories: 
id crosswise together. 

ut-Corner Construction: 

Corrugated Transite sheets are furnished in three 
pes: Type X with all corners square; Type Y with 
le corner cut; and Type Z with two diagonal corners 
it. These three types are shown in an accompanying 
lustration. The cut corners enable Transite to be 
id with straight horizontal and vertical lap lines 
hich further improve the appearance of the job, 

If desired, the sheets can also be furnished with all 
>rners square for staggered joint construction, 

*Corrugated Transite also may be obtained with corrugations of 
%" pitch and 1 -fly" depth, in 42"-wide sheets up to and including 
ft. 6" long. Consult Johns-Manville regarding specifications and 
plication methods when 2f£" Transite is desired. 




Curved Corrugated sheets 
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Type Y 
Types of cut-corner sheets 



Type Z 



Transite is furnished pre-shaped as ridge and corner 
rolls and louvre blades. It is also furnished in flat 
sheets, as described elsewhere. Special Transite venti- 
lators are also described in other data sheets. 

J-M Black Asbestos Roof Putty is used for cement- 
ing laps of roofing sheets. The same putty, in gray, is 
used to cover exposed fasteners other than the lead- 
head type. This material is described in the "Roofing; 
and Shingles" Section. 

Corrosion-resisting bolts, Transfalt strips, drive- 
screws, washers and clips of various types have been 
designed especially for use with Corrugated Transite. 

The special Corrugated Transite shapes and fas- 
teners are shown in detail on another data sheet. 
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FASTENER 



LE,AD HEAD 
BOLTS 



SIZJL 



MNIS H 

CADMIUM 

PLATED 



WEIGHT 

1 8 PER S 




FASTENER 



t? O UN D ~HTaE> 
BOLTS 



SIZE 



/4XT/I 



FINISH 



CA t?yv\ | u ^ 
PLATE P 



WEIGHT 
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Flat Transite Asbestos Sheets 










q 

n 







Transite casing over insulation on boiler water-wall 



i 



rransilr is generally recognized as the outstanding The characteristics of Transite are gone into in greater 

detail in connection with the description of the cor- 



i 



J 



3- and corrosion-resisting building sheet on the 
rket today. It is composed of asbestos fibre and 
rtland cement, united under tremendous pressure 
o dense, monolithic sheets of remarkable strength, 
idity and durability. 

Transite is light gray in color, and has a specific 
ivity of about 2.0, weighing approximately 124 lb. 
r cu. ft. It can be drilled with twist drills, punched, 
itened with nails and screws and sawed with a hand 
y (set 5 points to the inch). A portable power 
v should be used if much sawing is to be done in 
s field. For shop practice, see other data sheets. 

Transite does not become warped, distorted or 
akened in service; in fact, it actually strengthens 
d toughens with age. It offers high resistance to acid 

I mes and severe weather conditions. It has with- 
od severe fire tests and is widely used where re- 
tance to fire is important. Painting, finishing or 

| Section against deterioration is never required. 

Flat Transite is exactly the same material as Cor- 
sjated Transite, except for form. It is suitable for 
3 under constant temperatures up to 600 or 700 deg. 
\ and much higher temperatures of short duration. 



; 



rugated material on other data sheets 

Finishes: 

Standard Transite is sufficiently smooth for prac- 
tically all purposes, and thickness, to and including 
2", is controlled within plus/minus 1/32". Material 
can be furnished, however, sanded on one side (S-l-S) 
or on two sides (S-2-S) to provide special smoothness 
and thickness control within plus/minus 1/64". In 
thickness from 2 1 / £" to 4", the manufacturing toler- 
ance is plus/minus 1/16" in either standard or 
sanded finish. Unless otherwise specified, standard 
material is always furnished. 

Painting and Cleaning: 

If Transite is to be painted, it should first be primed 
with a coat of linseed oil. Pencil marks on Transite 
can be removed with art gum or sand paper. Black 
grease is washed off with a solution of sodium car- 
bonate and the Transite sanded while still wet. Rust 
stain can be cleaned with oxalic acid or a 5% solu- 
tion of phosphoric acid. If bloom stains appear on 
the Transite, a weak solution of phosphoric or hydro- 
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Flat Transit, half-timber ef, Is on residence in Detroit, Mich 
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chloric acid will take th. off. White or red lead 
should first be scraped off and the oil stain taken o« 
with caustic soda. Then the Transite should be 
sanded while still wet. 

Where Flat Transite Is Used 

■'" strength resistance to both fire and 
*P«M qual lparat , it 

appearance and irability I 

• are pracl sally unli -d. It 
in thousands of Indus 

" urj ^ebuii raiiv 

3 shops, | , and residej3 

( I Industrial Uses: 

ind « 1 Plants, Flat T . is 

^oce Casings: 

' r > n ideai material f«* 

fu b lera Lnl V - ? 8 " ° Ver insulati °n on 

'iiers, tanks and other heaw) 

Tne t thick material is ^ f equipment, 
on the larger types of e™ reC ° mmended < Particularly 
* ■ P ° f eqUlpment »d where removable 
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panel construction is required. Its relatively light 
weight and low thermal conductivity, compared with 
the steel casings otherwise used, and its corrosion- 
resistance, attractiveness and light-reflecting features 
tnbine to make Transite a highly satisfactory mate- 
r for this purpose. 

£ dential Construction: 

site is equally well adapted to interior and ex- 
' ior u Fire-resisting walls, ceilings and parti- 

etc. for various types of construction, can be 
made of this material. 

1 lends itself particularly well to half-timber el 
i ts and for the construction of summer cottages and 
bath houses. Such construction is stronger than 

ement stucco applied over wire lath and will not 
' ! - ' ale or erode. It can be readily applied directlj 

<ver wood or steel studding by the same carpente 
used for the balance of the work. Vertical and hori- 
zontal joints are covered with battens of the same ma 
tenal, of the width and thickness desired. Battens can 
»>e painted as required for architectural effects. 
Flat Transite is also used in combination with Cor- 

kT, r SUe f ° r the com P lete construction of 
skeleton-frame buildings This q£ ^^ ^ 

co s lrucllon ig eas . ly ^ fire . registan , f 

attractive and economical. 
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lat Transite is furnished as shown in the following 
e of nominal sheet sizes and thicknesses: 



Nominal sheet size, 
inches 

36x48 
42 x 48 
42x96 
48 x 48 
48x96 



Thickness, 
inches 

Vs to 4 
Vs to 4 
Vs to 2 
Vs to 2 
: hoto2 



ncut sheets run somewhat full in length and width. 
?n cut to another size, Flat Transite is furnished 
i a tolerance of plus or minus 1/32" of specified 
tfh and width. Material cut to a closer tolerance 
I upplied only on special order. Sheets can be 
led and countersunk at the factory, if required. 

Thickness, Weights and List Prices 

(Uncut Sheets) 



Approximate weights in lb. per sq. ft 



List 



kness, 


TJncrated 


Crat 


ed 


prices per 


lies 


Standard 


S-l-S 


Standard 


S-l-S 


sq. ft. 




1.7 


1.4 


1.8 


1.5 


$0.20 


16 


2.1 


2.0 


2.3 


2.1 


.25 


4 


2.8 


2.6 


3.0 


2.8 


.30 . 


16 


3.4 


3.3 


3.7 


3.5 


.35 


6 


4.0 


3.9 


4.4 


4.2 


.40 


k 


5.3 


4.7 


5.8 


5.0 


.50 


k 


6.9 


6.7 


7.5 


7.2 


.60 


4 


7.6 


7.5 


8.4 


8.2 


.70 


s 


8.9 


8.7 


9.7 


9.4 


.85 




10.1 


9.9 


11.0 


10.7 


1.00 


4 


13.0 


12.8 


14.0 


13.8 


1.25 


,. 


15.7 


14.0 


17.6 


15.2 


1.50 


: * 


18.5 


16.8 


20.6 


18.3 


1.75 




21.0 


19.6 


23.1 


21.2 


2.00 


A 


26 


25 


28 


27 


2.50 




31 


30 


34 


33 


3.00 


h 


36 


36 


39 


38 


3.50 




42 


40 


45 


43 


4.00 



hese are actual weights of material and should be used for corn- 
ig dead weight loads, but not for figuring price or freight. 

'ransite is also furnished in corrugated sheets ap- 
ximately %" thick, 42" wide and in lengths of 
ti 3 ft. to 11 ft. Corrugated Transite is fully de- 
bed in other data sheets. 



Maximum Allowable Spans of Flat Transite 

Ceiling, inches Wall, inches 

24 36 

32 39 

36 42 

2 42 48 

% 45 54 

% 49 60 

1 54 72 



Thickness, inches 

% 



% 




Standard Oil Co. filling station, Cleveland, O., 

sided with Flat Transite 

curved in any one direction, with a minimum radius 
of 5". Special sections of ridge and trim can also 
be furnished. Transite is also moulded into ducts, 
smoke jackets, etc., as described in other data sheets. 

W. R. Flat Transite 

Flat Transite sheets can be furnished with a special 
bituminous impregnation to afford maximum im- 
permeability where the material will be subjected to 
extreme and sustained moisture or acid conditions. 

W. R. Flat Transite is furnished in standard size 



sheets, 
42" 



42 



48", 1/8", 3/16 



and 1/4 
48", 



thick; 

" and 



b 



x 
x 96", 1/4" thick; and 36" x 48", 1/8 
3/16" thick. Thicknesses greater than 1/4" can De 
furnished on special order. The weight of W. R. 
Flat Transite, *4" thick, is approximately 3 lb. per 
sq. ft. uncrated; or about 3.3 lb. per sq. ft. crated. 

Black Transite 

Black Transite is similar to standard Transite ex- 
cept for color. Used as a base for blackboards. No. 1 
Finish is standard and No. 2 Finish is sanded. This 
material is made in standard flat sheets 42" x 96" and 
in thicknesses of %g" and %". 

White Transite 

A special White Transite can be furnished on order 
in standard size flat sheets with either standard or 
sanded finish. This material is especially adapted 
to use for exteriors of bake ovens and for similar 



r lat Transite sheets may be curved or moulded, in 

nufacture, to suit requirements. The sheets may be applications where an attractive appearance is desired. 
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Lipped Flat Transite 

Flat Transite can be furnished in special lip con- 
struction for use where a roof of flat, instead of cor- 
rugated, material is desired. This product is formed 
with a 3" wide lip along one side or end, the lip 
being offset the thickness of the sheet so as to overlap 
snugly the adjoining sheet. In ordering, the location 
of the lips should be specified. The material is fur- 
nished 42" x 96" and either 5/16" or 7/16" thick. 

Lipped Flat Transite may be applied over either 
wood or steel rafters. The maximum allowable span 
for 5/16" thick material is 32", and for 7/16" mate- 
rial, 36". For fastening over wood, either bronze or 
galvanized screws and washers should be used. Over 
steel construction, bronze, galvanized or other non- 
corroding bolts and washers are used. Sheets should 
be fastened along laps on approximate 9" centers, 
and to all rafters on approximate 10" centers. 



Tor arj/sssr-i 




Qi4M£T£# *VA5H£P3 TOR" 
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Lipped Flat Transite construction details 



The ends of the sheets should be butted, over which 

I Mpf J7f 6 batten 4 " ™ de Sh0uld be «ed. 
J- Black Asbestos Roof Putty and Asbestos Felt 

Gjd hould be. used in all laps and under baUens. 

olt and screw heads should also be covered with 



the Black tos Roof Putty. 

Transite Motion Picture Booth 



mm 



tur^ £i~ 1 1 — «**«.j ui motion pic- 

■re fita, laws have been enacted in pradically all 

ansmission, greater fire resistance, higher 




Transite Panel Booth in school auditorium 

electrical resistance and more attractive appearance. 
Transite is a pleasing light gray in color, and can be 
painted if desired to match interior trim. 

These booths are built of Flat Transite sheets, %" 
thick on sides and top and %" thick on floor, assem- 
bled on a steel frame. Panels are plainly marked so 
that they can be easily put together by any carpenter 
without the necessity of fitting, filing or drilling. The 
Transite is bolted on the inside of the skeleton frame, 
thus insulating the frame from electrical currents and 
making the booth fireproof. Joints are pointed up 
with J-M No. 20 Plastic Refractory Cement, providing 
smoke-tight construction. 

A complete ventilating system, with galvanized 
iron pipe flues and an exhaust fan, can be furnished. 

The Transite booth can be easily enlarged by the 
addition of standard panels which can also be fur- 
nished mounted on the standard steel frame. 

List Prices and Weights of 
Standard Booths 



Booth 



Juni 

No. 

No. 

No. 

No. 

No. 

No. 



lor 
1 
2 
3 
4 
5 
6 



Approximate 
Outside Dimensions 



6'r' X «'£> 7 ' 1I/2 " hi gh 
J.L*5S>7;i%-hiIh 



x7'iy 2 "hi g h 

x 7' 1%" high 

* r iy 2 " high 



9' 3 
8' 3 
9' 3 



rp 



rr 



xl2' 
xl4' 

xW 




Approx. 

Crated 

Weight. 

lb. 

850 
1350 

1700 
2250 
2300 
2400 
2550 



'AH shipments by express or freight must be crated. 
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Transite Core Plates and Transite Pallets 



- 



ansite Core Plates and Transite Pallets are 



| ithly sanded tray? of specially compounded and 
ed Flat Transite. The core plates are used for 
ing cores during- the drying or baking processes, 
pallets are used in the ceramic and abrasive in- 
ries. Both are light in weight, rustless and of ex- 
nt hearth quality. 

»re plates made from Transite have been enthusi- 
ally received by the many foundries that have 
them, including concerns manufacturing castings 
rass, aluminum, gray iron, malleable iron and 
. The) have found that Transite offers the fol- 
ng advantages: 

uch lighter in weight than cast iron or steel, which means 
eedier production, 

>es not corrode or rust like cast iron or steel. The sur- 
:e of the plate remains smooth after years of use. 

cause of its fibrous nature, it does not crack or break as 
sily as cast iron when dropped. 

>es not warp under heat like steel. 

is a slower rate of heat transmission which results in 
tter cores and permits handling of hotter plates. 

>re wash, sand, etc., do not stick as readily to Transite 
>re Plates as to those made of cast iron and steel. 




Transite Core Plates are easily handled 



ny core that can be made on a steel plate can be uniformity of temperature maintained over the sur- 



feon a Transite plate. 

Light Weight 

Transite plate weighs about one-fourth as much 

steel or iron plate of the same size and thickness. 

e each core plate is handled about five times in 

process of making, drying, baking and finishing a 

, this reduced weight is an important factor in the 

ding up of output and in the lowering of produc- 

costs in the shop. This is especially true in all 

idries where core plates are handled by man 

er. With Transite, often one man can handle 

led plates formerly requiring two. Core moulders 

| "er Transite plates to the heavier metal plates. 

he weight of Transite Core Plate material is ap- 
imately 124 lb. per cu, ft. For a similar volume 
iron weighs about 450 lb., and steel 490 lb. Even 

ninum, which is sometimes used as a core plate 

3rial, weighs 166 lb. per cu. ft. 

Good Baking Characteristics 

he hearth quality of Transite, which is responsible 
better baking characteristics, lies not only in its 
ntion of the heat absorbed but also in the greater 



i i 



face of the plate. 

The impregnations and baking treatments given to 
Transite Core Plates during manufacture render the 
material water-resisting and are responsible for the 
reduced warping tendency of the product. 

Ribs Unnecessary 

Cast-iron core plates have to be ribbed to prevent 
excessive warping. Transite plates need not be ribbed, 
which permits using both sides of the plate for bak- 
ing cores, thus increasing the life of the plate. 

Some foundries point out that the angles or ridges 
on the bottom of cast iron plates are advantageous 
because they hold the plate off the bench so that it can 
be picked up more easily. The same result can be 
accomplished with Transite by placing two wood 
strips on the bench on which to set the plate. 

The advantage of a core plate without reinforcing 
angles is that less of the draw distance is absorbed in 
a core making machine. It also permits higher cores 
to be handled between racks on the dryer car, and is 
less liable to snag and develop sharp edges or splinters 
to cut the workers' hands. 
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ira< of Transite Core Plates 

Plates are much mure accurate than 
Steel plates and are equal in accuracy new 
-el plates and average cas i piates. 
p or J ores of thin s tion where extreme 

a ira is required a careful selection of plates 
alwav ae< -ary v h any core plate. 

• arpagi erance of not over ±" in i" le: 
I be isl id for Tra Plat 

Economy 

Plai sel beared fr ra. soft plates 

core plates availab He 

p quite readily and ha 1 to be r laced frequei 

Hammered or i breed steel plates equal or 
ceed the cost <■■ ransite C • Plates and do not 
as g d general service. Th show decided warping 

and e little reclamation lue. 

The ribs of the cast in i make for an extremely 

( >late ? isting much more than Trans when 

ii ned and read for use. Transite Core Plates 

ice comparable to cast iron at much less cost. 

Reclaimability 

Alter sen their us< Iness as core plat< the 

ay be used I making bottom board; 
rooul 3 and mould jackets. 

' in ol wood metal as bottor 

k c ub Transite has special advantage 

of hot r al burns ^ ?■ ng srn 






on i. aetal, \v 



! 






h metal meets Trai te it usi 






3 f d 



7*t ■ 



i 






r 



i 



is a 
■ un it on th surface gri 

dom ne< e I 

' r< a i : surface in stoxi • and 



Other Use 



i- #i 



For Transite Core Plates 

ch I ■ moulders' beneh 

b Is. Recommendations will be 

1 " ' ' of information relative to the 

Transite Pallets 

":, al in composilio „ an(J 

a„ sll eCore Plates. They are ux ,\ 

'"" '"" «*. ch, p„,„, ai „, ana * 
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wheels and shapes. The smooth surface and Iq 
water absorption of Transite Pallets allow the ware t 
creep freely as it shrinks in the drying process. T 
low rate of heat transmission as compared with 
ither types of material, provides more even dry 
nd thus eliminates the tendency of the ware to w 
1 crack. Transite Pallets embody all the adv 
s of Transite Core Plates. " 

Sizes and List Prices 

T isite Core Plates and Transite Pallets are fui 
bed in the following thicknesses: 



l'" 



%", 



' • \ l", lW\ 1%", 1% 

rmfacturing tolerances are ± 1 



// 



l%" and 2" 



le" except a- 



1 .;_.". The thickness of unit rt 



<n. Inch is ± 

quire, aries with the necessary area. 

Proper Thickness for Various Size Plates 



Plate 

6' 6 

6" x 12 
6" x 18 

6" >• : 

( " x 36 
6"x 
6" x 48 

12" x 12 
12" x 18 

12"x30 

"x42 
1" x 48 

12 

' x l: 



ft 






" 



9t 



ft 












9f 



" 



tf 






tf 



f 






Thickness 
s" 

/' 

■ ft 
74 

r* 



ft 



M 



1 J 2 
1% 
1%" 

% 

i" 
i % - 



tf 



Size of Plate 

18" x 24" 
18" x 30 
18" x 36 
18" x 42 
18" x 48 

24" x 24 
24" x 30 
24" x 36 
24" x 42 
24" x 48 

30" x 24 
30" x 30" 
30" x 36" 
30" x 42" 
30" x 48" 



" 



ft 



Jf 



ft 



9t 



tf 



ft 



ft 



ft 



tf 



Thickness 

%'■ 

ft 



7/ " 
78 

1 

VA" 
IW 

l" 

iy 2 " 

%" 
i" 

VAT 

i y 2 " 
i ^ " 



F zes of units in between those in the abo 

;dule. the next greater thickness should be used 

xample, a unit 30" x 34" should be order 
" thick. If thinner units are employed, then t 



1 



tions may cause difficulties. 



Jiess, 

i 

1 % 
1% 

2 



ts and I 

Uncrated 
Weight, lb. 

2 6 

3 9 
4.7 
6 7 
7.5 

8 7 

9 9 
12 8 

14.0 
15 3 
16.8 
19 6 



Crated 
Weight, lb. 

2 8 

4.2 

SO 

7.2 

82 

9 4 
10.7 
13 8 

15 2 

16 6 
18 3 
21 2 



List 
Prices 

$0 30 

45 

60 

75 

.90 

1 05 

1.20 

1 50 

1 80 

1 95 

2 10 
2.40 



Transite core plate stock will not be furnished 
large sheets for field cutting because of the impos 
bihty of properly sealing the edges with impregn; 
when this is done. Ribbed Transite Plates will 
specially moulded to order upon receipt of skeU 

All pallets are factory-made to suit requiremen 



- .•<""..>„, 1»36 « an,,.,li nir 4-< 2« » , . , TRANSITE CORE PLAT 
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Transite Pipe 



e conveyance of liquids and gases is so essential 

modem industrial and community life that uninter- 

(i, economical service is imperative. To provide 

[ service, whether in the transportation of liquids 

J the venting of fumes or flue gases, the pipe must 
I the disintegrating action of many different agen- 
| For this reason, Transite Pipe, which is com- 
i il of more enduring and inert ingredients, pro- 

(3 more satisfactorj service than is otherwise 
iarily available. 
J* ansite Pipe is composed of asbestos and cement, 
durable materials, combined under heav \ pressure 
smooth steel mandrel into a dense, homogeneous 
r -lure. This pipe offers the primary advantages of 



r 



I installation, economical service and long life. 

•eau-e of il> composition and the method of manu- 
ire, Transite Pipe has many other advantages 
h render it suitable to a wide range of uses, in- 
ing — as well as pipe lines — flues, vents and stacks. 
e of these advantages are immunity to electrolysis 
tuberculatum, resistance to corrosive action, low 
conductivity, incombustibilitv and light weight, 
nee 1900 Johns-Manville has combined asbestos 
cement, under pressure, to fabricate a waterproof, 





Transite Pressure Pipe with Simplex Couplings is use* I 
to convey water from the city water main to the power 

plant of Forstmnnn 11 oolrn Mills, Garfield, N. J. 

< orrosion-resisting, fireproof material, known as Trans- 
ite. In 1929 the manufacture of Transite in pipe form 
was begun under process patents owned by Societa 
Anonima "Eternit" Pietra Artificiale, Genoa, Italy. 
Subsequently . many million feet of Transite Pipe have 
been installed in the United States and Canada for use 
as underground water mains, process liquor lines. Hue 
and vent pipes. A pipe of this nature has been manu- 
factured in Italy since 1913 and has found wide adap- 
tation in other countries. 

Classes of Transite Pipe 



Class 

designation 


Working pressure, 
lb. per sq. in. 


E nt head, 
feet of water 


F 








s 








.-,( i 


50 


115 


100 


100 


2.31 


150 


150 


346 


200 


200 


462 



ansite Pipe, Class S, in service at a chemical plant, 
venting the corrosive fumes of various processes 



Physical Properties: 

When asbestos fibre is combined with cement, under 
pressure, a very strong material is produced. The 
asbestos fibres act like the steel in reinforced concrete 
but with the important advantages that the fibres are 
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Transile Flue Pipe affords efficient service in venting 
fine gases from domestic heating appliances 

corrosion-resisting and are thoroughly mixed with the 
tent. These factors provide uniform strength values 
throughout the material during its entire life. The 
toughness and strength of Transite Pipe are directly 
trac ible to the reinforcement of the asbestos fibre, 
urthermo the strength of Transite, like that < 
t cement products, increases in the presence of 
m, ureandi -roves with age. The pipe is sufficient! 
rong, when prop, installed, to withstand an 
n mal 1« I that will be placed upon it. 

B mse of its non-metal! ;.. nature, Transite Pipe is 

ist and electrol is. It is not subject to 
• us tubercles and sponge which soften the 
pollute the contents and greatly reduce th 
tcirj of other types of pipe. 

, " a f" nl f Dufa insures a smooth in- 

te " orE I ■ offers little resistance to the flow 

ld f'; * ™ S W COeffident * Action is 

."" ", '" ■* oi the ,-ipe because of 

>it) to tuberculation. 

" eI h ricomhustible and, when used as a 

* ackor J ll '" Foff products of combustion w tn 

"«™ to 700 deg. F., will fulfil all ^ «™ 

'I 1 "" 11 *•« cracking or buckling Re 

— > -tenaUven under severe service cond^nl 
*»•« ompared with metal, Transite has a low rate 



f heal conductivity. Its use for ventin 



- fl 



g uue gases 
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retards drop in temperature, thus decreasing conden 
tion and improving draft. 

Transite Pipe is relatively light, weighing approxi- 
mately 125 lb. per cu. ft. of material. It is considi 
ably lighter than metal pipe even though the wall 
thickness is somewhat greater. Lightness of weighi 
makes for economical handling an'd rapid installation. 
All but the largest sizes of Transite Pipe can be in- 
stalled without mechanical assistance. 

Uses of Transite Pipe: 

In general. Transite Pipe is recommended wherever 
metal pipe might be used, except in locations where 
abrasive action and impact are especially severe. 

Following are some typical applications of the 
various classes of Transite Pipe: 

Transite Pressure Pipe 

(Classes 50, 100, 150 and 200) 

Water supply and distribution mains 

Storm sewer lines 

Mine drainage and sluices 

Brine lines 

Process liquor lines 

Pure water lines for chemical plants 

Drainage and culverts 

Irrigation lines 

Large stacks 

Stack and Vent Pipe 

(Class S) 

Stacks and vents for corrosive vap 
Laboratory vent systems 
Air ducts 

Exhaust and blower systems 



ors 



Flu 



es and flue linings 



Transite Flue Pipe 

(Class F) 



^ its for domestic gas-burning appliances 

Hundreds of municipalities and industrial plants 
throughout the country are finding the answer to their 
water transportation problems in Transite Pressui 

ipc. Class S Pipe is rapidly gaining recognition in 
industry as the outstanding material for venting acid 
tumes, corrosive vapors and products of combustion, 
iransite Flue Pipe (Class F) has a successful service 
record in providing permanent, non-corroding flues for 
Oomestic gas-burning appliances. The unprecedented 
demand for the different classes of Transite Pipe 
Proves that these products satisfy a long-felt need. 

A more detailed discussion of the individual type 
" f TranSUe Pi P e '* given on other data sheets. ' 




TRANSITE PIPE CHARACTERISTICS and USES 
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Transite Flue Pipe 
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s proved by long experience, the ideal flue pipe, 
either indoor or outdoor use, should be perma- 
:, non-corroding, relatively low in heat conductiv- 
ind of high temperature resistance* Transite Flue 
i is just such a product, especially designed for 
ing gas-burning appliances. 

ike other Transite products, this pipe is manufac- 
d from asbestos fibre and portland cement and has 
durable qualities of both. Since 1900, Transite 
fing and Siding have been distinguished by perma- 
:e in service. The same material in the form of 
3 has identical endurance, 

"ermanence: The great reason for the use of gas 
with either a new or existing appliance is con- 

ience and dependability in operation. The unit 
lit function perfectly, day in and day out, with 
I e attention and practically no maintenance. 

he demand for durability in the vent is easily met 
using Transite Flue Pipe — the best insurance 
inst faulty venting of flue gases. 

Corrosion-Resistance: Resistance to corrosion is 

| ntial because the products of combustion in com- 

ition with moisture produce weak acids which at- 












Gas-fired water heaters and boilers are safely vented 

with Transite Flue Pipe 



nsite Pipe affords a neat and durable gas-heater vent 

for private homes 



tack ordinary flues and cause rapid disintegration. 
Transite Flue Pipe is practically immune to such acid 
action, as is evidenced by thousands of installations. 

When exposed to the destructive influence of the 
elements, Transite Flue Pipe does not discolor and 
will not stain adjoining parts of the building. Its 
smooth surface, a pleasing grayish-white in color, 
presents a neat, attractive appearance, but it can 
readily be painted if desired. 

Low Heat Conductivity: Low heat conductivity is 
important for several reasons. It assures higher flue 
gas temperatures, which are necessary for proper ex- 
haust, and it reduces the fire hazard in frame build- 
ings. Higher flue gas temperatures also tend to pre- 
vent condensation of moisture on the inside of the 
flue pipe. 

High Temperature Resistance: Transite Flue Pipe 
can be used for flue gas temperatures to 700 deg. F., 
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I oj Transii Pipe, showing gas furnace connections. 

I ptpe are tightly joined with f merited counlinss 
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The interior cross-sections of Transite Oval Pij 
ar ' 2i ) "x4i 4 ", 2^4" x6%", 21,4" x 9% 

and 2 N : )". to correspond to the round sia 

e ted above. The outside narrow dimension o 

; ' I ur sizes is 2%". The corresponding diraensio 

f all oval couplii a is 3%". 

The table adjoining the dimension drawing of oval 
on srerse of Data Sheet BMT-412 shows il 

'' oval and round areas. Each length ol 
;jl " l each fitting is furnished with one coup 

'' ed on at the factory. 
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tings and Couplings: 

tound Transite Flue Pipe is tapered at both ends 
1 all fittings are tapered on all legs so that any two 

Ices may be joined together by the use of a tapered 
pling. In order to provide for field cutting of a 
e, a Duplex coupling is available with one tapered 
| let and one bell to receive cut piece. 

I The ends of Oval Transite Pipe and Fittings are cut 
_ are. The joints are formed with an oval coupling, 
J 

I ich provides a space of %$" for cementing. 

int Cement: 

Transite Flue Pipe Cement is a ready-mixed mate- 
I for use in all pipe joints and openings in brick 

I I stonework through which pipe may pass. For 
t>red couplings, enough water is added to the ce- 
nt to provide a thick creamy consistency; for 

plex and oval couplings, the cement is mixed to a 

■ 

■ ^te consistency. 

Transite Flue Pipe Cement air sets. The pipe need 

be wet before application of the cement. Case 

dening occurs in three to four hours; a 1 /s" joint 

ches full strength in approximately 24 hours and a 

I ' joint, in approximately two to three days. The 

nent, after attaining full strength, will hold its bond 




Transite Pipe erected to illustrate the connections used 
between a round heater vent and an oval wall flue 



List Prices and Approximate Weights of Round Transite Flue Pipe and Fittings 



,* 













Short-leg 


Long-leg 
















Pipe, per ft. 


45° Elbows, 


90° Elbows, 


Tees, 


Tees, 


Laterals, 


Tapered 


Duplex 










inclu< 


ding 


including 


including 


including 


including 


including 


Couplings 


Couplings 




Ventilator 


Cone 


e 


1 Cou 


pling 


1 Coupling 


1 Coupling 


2 Couplings 


2 Couplings 


2 Couplings 


(Extra) 


(Extra) 


Drip Caps 


Top 


Tops** 


• 


List 


Wt. 


List 


Wt. 


List 


Wt. 


List 


Wt. 


List Wt. 


List 


Wt. 


List 


Wt. 


List 


Wt. 


List 


Wt, 


List 


Wt. 


Wt. 


• 


Price 


lb. 

2.2 


Price 


lb. 


Price 


lb. 


Price 


lb. 


Price 


lb. 


Price 


lb. 


Price 


lb. 


Price 


lb. 


Price 


lb. 


Price 


lb. 


lb. 




SO. 50 


$2.00 


2.40 


$2.80 


2.90 


$3.00 


4.30 


$3.30 


5.30 


S3. 20 


5.55 


SO. 50 


0.9 


$1 . 07 


1.6 


SI. 00 


0.35 


$4.00 


1.7 


4.6 


? 


.60 


2.6 


2 40 


3 or, 


3,35 


3.55 


3.60 


5.35 


3.95 


6.50 


3.85 


7.60 


.60 


1.05 


1.16 


1.7 


1.20 


0.65 


4.80 


2.3 


4.9 




.70 


3.4 


2.80 


3 . 85 


3.90 


4.60 


4.20 


6.70 


4.65 


8.10 


4.50 


10.45 


.70 


1.35 


1.25 


2.1 


1.40 


1.0 


5.60 


3.4 


61 


4 


.85 


5.9 


3.40 


4.50 


4.75 


5.75 


5.15 


8.75 


5.65 


10.25 


5.45 


12.00 


.85 


1.75 


1.50 


2.2 


1.70 


1.15 


6.80 


4.5 


7.0 




1.00 


4.3 


4.00 


4.95 


5.60 


7.20 


6.00 


10.40 


6.60 


11 90 


6.40 


12.65 


1.00 


1.95 


1.83 


2.5 


2.00 


1.35 


8.00 


5.3 


7.4 


2 


1.15 


5.2 


4.60 


5.45 


6.45 


8.70 


6.90 


12.65 


7.55 


14.50 


7.35 


14.15 


1.15 


2.2 


2.30 


3.4 


2.30 


1.75 


9.20 


7.0 


8.4 




1.30 


5.9 


5.20 


6.45 


7.30 


10.45 


7.80 


15.65 


8.60 


17.60 


8.35 


17.40 


1.30 


2.95 


2.35 


3.7 


2.60 


25 


10.40 


10 1 


11.25 




1.55 


6 9 


6.20 


8.25 


8.70 


13.00 


9.30 


18.50 


10.25 


20.80 


9.90 


23.25 


1.55 


3.0 


2.78 


4.2 


3.10 


3.0 


12 . 40 


14.7 


15 . 55 




1.85 


9.2 


7.40 


11 .75 


10.40 


15.00 


11.10 


21.00 


12.20 


24.10 


11.85 


31.50 


1.85 


4.0 


4.24 


7.6 


3.70 


3.3 


14.80 


20.6 


18.0 




2.15 


10.7 


8.60 


17.10 


12.00 


20.35 


13.00 


27.70 


14.30 


31.20 


13.80 


45 . 95 


2.15 


6.6 


5.77 


8.4 


4.30 


4.2 


17.20 


27.5 


19.3 




2.85 


13.4 


11.40 


22.45 


16.00 


32.20 


16.50 


43.40 


18 10 


46 . 70 


18.25 


63 . 90 


2.85 


8.2 


7.57 


10.2 


5.70 


5.4 


22.80 


46.3 


27.9 




3.60 


18.4 


14.40 


36 00 


20.20 57.00 


21.60 


70.00 


23.75 


74.60 


23.00 


95.50 


3.60 


12.0 


10.50 


16.2 


7.20 


6.7 


28.80 


75.4 


36.8 



List Price of Reducers: $1.00 per inch of large diameter, e.g. 6" to 4", list price §6.00. 
Weight of Reducers: Approximately 0.5 lb. per inch of large diameter, e.g. 6" to 4" weighs 3 
•The list prices include couplings where specified. The weights given are for the individual 
Weights are subject to a tolerance of plus 5 percent. 
••List Price of Cone Tops same as Short-leg Tees for respective pipe sizes. 



lb. 
fittings. 



including couplings where specified. 



List Prices and Approximate Weights of Oval Transite Flue Pipe and Fittings 







Pipe per ft. 


Extra 


90° Elbows 


45° Elbows 


Teest 


Adapter 


Drip 
Caps 


uivaient 




including 


Couplings 


including 


including 


including 


including 


jnd Pipe 


Inside 


I Coupling 




1 Coupling 


1 Coupling 


1 Coupling 


1 Coupling 


size. 


dimensions. 


m^ '—' 
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fiel pering is desirable. For such purposes, a port- 
able tapering tool is available. No special tools are 
r< tired or any part of the assembly. 

The round pipe fits over all standard round outlets 

heaters; an adapter must be used if the outl. 

I. Its Iigljt weight makes the material easy t 

a support. Horizontal sections can be sus 

h standard pipe hangers and vertical sec 

ith special brackets. 

P* : n of the vent from the appliance to the 

ch the pipe enters the stud framing is fre 
■"«: round pipe. Within the wall, between the 
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P'pe is used. Round Transite Pipe with a 
- °r ■tilator top is used for the upper portion 
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i lines in water transportation service must not 
e inherent!) permanent, but must also be water- 

nd require little maintenance. If true efficiency 
e attained, low pumping costs must be assured. 

isite Pressure Pipe, manufactured by a unique 
s from asbestos and cement, affords important 
ages in this connection. Transite is strong, 
ie and highly resistant to destructive agencies, 
non-metallic, it is entirely unaffected by electro- 
action and will not support tubercles. It is 
resistant to the attack of corrosive soils. 

outsanding economy of a pipe line over a per- 
years is best determined by its carrying capa- 
or it is no longer accepted that an installation 
nomical simply because it is structurally intact 
main years of service. The enormous toll in 
ine maintenance charges exacted each year by 
ulation, electrolysis and soil corrosion is now 
mown. The smooth interior surface of Transite 
minimum resistance to the flow of water, and, 
se of its immunity to tuberculation, the original 
arrying capacity ( Williams & Hazen coefficient 
■0 I is retained indefinitely. These character- 
assure high delivery with low pumping cost 
*hout the life of the installation. The immun- 
the material to electrolysis and its high resistance 
destructive effects of corrosive soils have induced 




Transite water mains are highly resistant to corrosion and 
unaffected by tuberculation and electrolysis 

its adoption for severe service conditions in all parts of 
the United States and Canada. 

Though strong and dense, the pipe is relatively 
light in weight, a characteristic which makes for eco- 
nomical installation. Small crews may be used, often 
to the exclusion of mechanical equipment. The Sim- 
plex Couplings, consisting of a Transite sleeve and 
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Sizes and Weights 

Approximate Weig 



Thickness,* 
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lb. per sq. ft. 
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* All Asbestos I onj is Imnished + \{- A " on thickness. 
i Standard uncul sheets measure a fraction of an inch larg< 
than nominal sizes given. 

1 '" panels can bi furnished within the size limitations « 

tandard sheets. The tolerance allowed is + 1/32" on lengt 

and width. Holes can bi drilled to an accuracy of + 1/32' 

Wn "' ' " furnished an accuracy of + 1/64" is possibl. 

Asbestos Ebony Accessories 

isbestos Ebony Filler Compound: 

Vsb i m Ebony Filler Compound is a putty glaz 
' treating Asbestos Ebony surfaces which have beet 

(tarred or scratched slightly. It is applied with ; 
knife, line sanded and lacquered. Furnished i. 

1 -gallon and 5-gallon cans. 

tsbt tot Ebony | iUer Wax; 

''' " >»■ rul is used for filling deep pits, gouge* 
"'- drillings. Ii is furnished in slicks and 

1 """ ll '"'•' ,ll( - r of sealing wax. Firs 

into the cavit, and the excess scraped ofl 
'- itlybelov the panel surface. Then a glazing ol 
' Ebon, Mil,, Compound is applied and tin 

l"' 1 fine sanded and lacquer, ,) 



I 



lfl '»•'■■ ' «* of a sizable hole drilled through a thi, k 

"'; -"-"times desirabU to turn down an 
,; i' h 'g «< fiU lb opening, finishing u P 

* 3 '"" Sa "* J,) ^ Filld Compound and lacquer. 

Isfeestoi Ebony Lacquer i 

,,!'" ial '- ' < j for lacquering Asbetfo. 
' ^» the field. LaoWandAi are 

, ' Uu>l -W > required. Applies- 

,;;' ' •»« equipment^ 

*« I ,u- i, abou. 300 .q. f 

■": ,!:::::. " J,, " — *— ^ 
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non-magnetic metals, should be used. For this work, 
rolled shapes of aluminum alloy having about the 

ft 1 m 



Erection of Trancell .Materials 

o - - The toughness and resilience of Trancell mati 

same tensile strength as structural steel are used. are Q f great value in building a structure he. 
Shapes, such as I's, channels and angles are available. the se products will stand more abuse in handling 

flier materials used for similar service. The 
e and light weight of the slabs permit rapid 
i which is furthei facilitated by the ease with w 

! material is cut and drilled. 



Bus structures, housings for current and potential 
transformers, mountings for disconnect switches and 
protection for cables are easily a. oir> odal b 
Trancell materials alone, a varieh of types a 
binations of which are tabulated on the next page. 

The segregation and mounting of bus hi have al- 
ways been difficult and expensive ope Trar il 






-i though the design is carefully worked 
som ling and cutting is required on the job di 

- S en ' dinar racies in building construction \ei 

materials are especially adaptable for this type oi - is it , to drill all bolt holes in the .hop Time 
vice because they conserve space, are I t in [ght, < pense can generally be saved by field drilling 
are comparatively inexpensive and permit the instalia- - - " ' 

tion of the bus bar support without difficult T< 
facilitate inspection, removable Trancell co^ s can 
be easily constructed. 

The appearance of Trancell products is pleasin- 
and there is no necessity for further treatment but they 
can be painted to match any color scheme, if desired 
by following the manufacturer's directions. 



Drilling in l field can be done with a port, 

electric drill. Cutting can be done with a carpeni 

sa* but a light-weight electric saw does the w 

quickly and with less effort. Experience sh 

thai an abrasive disc is best for this class of serv 

To assist in held work, detail drawings can be i 
mshed. ]n such cases, key numbers are marked 
the dra 3 and the same number stencilled on 
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Trancell D, cut from a large sheet, showing on each side the facing of Asbestos Flexboard 



materials. All crates are numbered and 
supplied showing the material in each 
saves considerable time and labor. 



packing lists 
crate. This 



but also have remarkable strength. A strip of this 
material 12" wide supported on 30" centers will bear 
a load of 300 lb. 

The former method of manufacturing panel doors 



Doors: Whatever the material used for constructing 
the housing, all cell structures require doors which with stiles and rails requires much more elaborate 

shop equipment and a greater degree of skilled labor 
than the simple sheet doors which may be made from 
Trancell M. This material, which lias been especially 
designed for the construction of doors, can be readily 

Trancell M is an even better material for cell doors. cut and fabricated with hand tools or with ordinary 



should be light in weight and free from warpage. 
Doors have generally been fabricated from Vh" or 
1 /4" Transite panels with stiles and rails of the same 
material or of fire-resisting wood. 



It is %" thick, weighs 4.4 lb. per sq. ft, and has less 
warpage than materials formerly used. Doors made 
from Trancell M not only have a pleasing appearance 



shop equipment. Hangers and handles are mounted 
directly on the Trancell-M sheets and there is no need 
for stiles, rails or metal trim. 



J 



Types and Combinations of Trancell Materials 



Designation 



Transite 



Trancell A 



Trancell B 



I description 



Asbestos fibre and portland cement weighing 124 lb. per cu. ft. 



Size, inch i S 



36 x 48, 42 x 48 
18 x 48, 42 x 96 



Asbestos fibre and inorganic binder weighing 78 lb. per cu. ft. 
Oil dipped and baked; glazed finish 



Trancell D 



Trancell D-l 



Asbestos fibre and inorganic binder weighing 42.5 lb. per cu. ft. 
Oil dipped and baked; glazed finish 



Trancell A with W Flexboard sheets cemented to each side. 
Flexboard is steam cured and sanded 



Trancell E 



Same as Trancell D, except Flexboard is supplied on one side only | 



36 x 48, 42 x 48 

36 x 96, 42 x 96 
48x96 



36 x 96, 42 x 96 
48x96 



36 x 96, 42 x 96 
48x96 



Trancell E-l 



Trancell H 



Trancell B with %" Flexboard sheets cemented to each side. 
Flexboard is steam cured and sanded 



Same as Trancell E, except Flexboard is supplied on one side only 



Trancell H-l 



Trancell K 



Trancell K-l 



Trancell A with %" Transite sheets cemented to each side. 
Transite is steam cured and sanded 



36 x 96, 42 x 96 
48x96 



36 x 96, 42 x 96 
48x96 



36 x 96, 42 x 96 
48x96 



Same as Trancell H, except Transite is supplied on one side only 



Trancell B with %" Transite sheets cemented to each side, 
Transite is steam cured and sanded . 



36 x 48, 42 x 48 
48 x 48, 42 x 96 



36 x 48, 42 x 48 
48 x 48, 42 x 96 



36 x 48, 42 x 48 
48 x 48. 42 x 96 



Same as Trancell K, except Transite is supplied on one side only 



36 x 48, 42 x 48 
48 x 48, 42 x 96 



Overall thickness, 
inches 

K, %& %, 5 /l6, %" 

i%,m,i%,2 

2V 2 , 3, 3*6, 4 

y 2 , %, %, %, i, 

1%,1%,2 



%,1,1%,1%, 

1' ' I ■ 2% 

%, %, i%, m 

l--s.2\ 

%,%,%, 1,1% 

1%, 1%, 
2,2% 



1%, 1%, 

l : *i,2% 



i%, m 



i, i% 



Trancell M 



A W core of Trancell B with %" Flexboard cemented to each 
S ide7 Flexboard is steam cured and sanded. Sides and edges are 
waterproofed with clear Tornesit lacquer, height 4.4 lb. per sq. tt. 



36x96 
42x96 
48x96 



n . 



Note: All weights given are approximate 
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Stores, «* in p ,™ ^ SJS *« swU f ln S *Pparatus. The Le of 

P on the job, saved space, red,,,,! skilled-labor 



facilitated tins difficult job of housing 
these matenals instead of monolithic 
costs and minimized working hazards 



Trancell Compared with Other Struct 



Monolithic cell structures, cast L place on Job 

ve been mm* ncJ ;~ .-. . . J 00 ; 



and our, u a difficult anJ 



£ £- - I. used in recen 
otter the advan. lI)ricii , „„.„„„ „ m 

ous,„, s bave sufficien; ru . , ; e, it is necessary ,„ set bolts by us ™ * 

e If "T ^ ," ,ade °- *»= »d f n ?n T*" Shie ' ds ' " hfch ™* a hard „i 

r, 1 ;- «» : *« various types of J-M ""'"* ^"^ ~-— " 

"«•£ l^r- ** P- -ight and butt, 



installing i . • . ' " worKS a n ardshi] 

stalling electrical equipment. Moreover, repair 
are laborious and expensive. P 

n, 3 _ 



* for cast *Uh e V, - unum thick- 

a«a taken b) the cells Tl e ,! *' ° f "' 1 "' r 

about 50 lb., which i t M . • ,'', P " **■ ft ' is logether with ,1 "' '""' 8r6at wel « h ' and bulk 

barrier 2V,1 , ■. , fl ". ??*. ° f 10 « lb. f or a venience ^.iJ P T"* ° f ^f^" * nd inc °» 



barrier 2%-ft wide by 8-ft hid. A T t f ° r a veni <tnce of inaallwT?° 1' erCCt '° n and incon ' 

k """ could be made of rati S " ml " Tran ™» '" emphasi^ lb / "^ e °. ui P™^ only serves 

°»<r230 1b. This ,, nt f ° " a ' eria / ™ d ^ -ted i,,*,: eS ' rabi1 ^ of light-weight 7 fabti. 

"' » and a redu ',!,,„ rf - f'" 5 ° f 50 P^ent T , ^ el '»™ate these objections. 

We.! barriers %» tb . £ £ £*" j» weight „, £,£*■-.'« "» **»■ Ration, seen,, 

»* 2-8 11, pet sq. ft. fu "" s "ed weighing over *J £»<*« m aterials offer ma „y advantages 



-oh lumber and -^r^^ 
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over o t h er typ es of nrft 77 °" er manv advantages 
°* V experfenl / , U ^ thi§ is further b °™ 
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economy of materia) °I fT™ 6 flexibiI *y and for 
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ELECTRICAL MATERIALS 



J-M Chemstone 





Corner of a chemical laboratory <ti a leading Eastern university^ showing Chemstone fume hoods 



J-M Chemstone— for table lops, fume hoods, venli- 
ting ducts and similar laboratory and chemical plant 
[uipmenl — was developed to meet the need for a 
2jht-weight, economical material with suitable char- 
teristics. The desirable characteristics of an ideal 
aterial for chemical service, as revealed by experi- 
ice and investigation, are: 

Chemical Inertness: If staining, corrosion and structural 
ilure are to be avoided, ilu- material should W M^M\ re-is 
nt to chemical attack. 

Immunity to Liquids and Solvents: Equipment such as 
nks, fume hoods, table tops, peg boards, etc., should success- 
Ily withstand the action of solvents and not absorb moisture. 

Incombustibility: To reduce fire hazard and withstand ac- 
dental marring, the maierial should be not only heat resisting 
it al mi fireproof. 

Transverse Strength: This attribute in a structural material 
Tmits the use of large-size units in relatively thin sections 
ifh a minimum number of joints and without the need for 
Lcessive bracing or framing. 

Resistance to Heat and Thermal Shock: This minimizes 
ie possibility of cracking, chipping or spalling. It is espe- 
ally important in table tops where sudden, localized heat 
ay he applied. 

Resistance to Scratching and Abrasion: Working surface- 
muld be able to withstand considerable abrasive action with- 
it becoming unduly marred. 

Resiliency: Such a characteristic provides a "cushioning' 
ifect which tends to reduce porcelain and glassware breakage. 

Appearance: A neat, attractive appearance, maintained with 
minimum of cost and care, is a desirable feature especially 

i laboratory equipment. 

Uniformity ok* Composition: This characteristic minimizes 
resses and strains and eliminates weak spots and cleavage 

lanes. Uniformity of composition is also desirable from a 

andpoint of the resulting evenness of wear. 
Easy Workability: A material which can be worked easily 

lakes for reduced erection costs as well as flexibility of 

rrangement. 
Economy: The service life of a material in relation to its 

istalled cost is the most logical measurement of its economy. 

The acceptance and continued use of Chemstone in 
lumerous installations indicates the degree to which 
t possesses the above characteristics. 



Description of Chemstone 

Chemstone is a tough monolithic material made 
from asbestos fibre, cement and inert mineral fillers, 
moulded in one operation into homogeneous sheets. 
The sheets are completely impregnated with a water- 
proof, acid-resisting compound and cured. The mono- 
lithic formation and complete impregnation of the 
sheets obviate the possibility of veins or areas with 
less chemical-resisting properties. The method of im- 
pregnation and subsequent drying imparts to the ex- 
terior surfaces unusual resistance to corrosive action. 



Physical Characteristics : 

This material possesses the unusual strength which 
is characteristic of asbestos-cement products. Even 
the thinnest sheets offer remarkable resistance to 
breaking, cracking, spalling and chipping. Yel Chem- 
stone is relatively light in weight and is workable with 
regular shop tools. Neither special equipment nor 
technique is needed for its installation. 

The transverse strength of Chemstone permits the 
use of large sheets which, of course, effect important 
erection economies and reduce to a minimum the 
necessary number of joints. The strength of the ma- 
terial, moreover, permits the use of thinner sheets 
where otherwise much heavier units would be re* 
quired, and also eliminates the need for excessive 
framing or bracing. 

Because of its fibrous nature Chemstone is highly 
resistant to damage by temperature or mechanical 
shock. Its characteristic fibrous resilience, its "cush- 
ioning effect" to dropped glassware, eliminates much 
objectionable clatter and reduces porcelain and glass- 
ware breakage — both important objectives, especially 
in large laboratories. 
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Chemical Resistance: 

In neral Chemstone has been found very resis 
to a considerable majority of the chemicals enc( 
fered in the laboratory and industrial plant. Its 
however, like that of any other material used urli 
i rosive conditions, depends upon the numerous v 
ies encountered in service. Consequently, a v 
tc statement of the resistance of any such m. 
I is aln st impossible.* The results of numer 

general character made upon Chemst. 

a guide lo the determination of its adaptal 

■ ) a spe ervice condition. These are inclut 

in the tabic shown on the reverse of the followi 

r; et, bmm-501. 

Since concentration of a corrosive solution, te 
peratr pressure and other variables must be tak 
into account,, an indication that Chemstone is affect . 
does not necessarily eliminate it from considerati . 

a specific purpose. For certain uses Chemsto 
'nay prove to be the most economical material, ev< 
though attacked, if it will last longer than any oth ' 
m rial available at the same installed cost. Tl 
most satisfactory test is made by the use of a samp 
of the materia] under actual conditions of the coi 
templated service. 

Finishes : 

The standard finish of Chemstone is brownish blac 

in color and has the texture of a medium-sanded m 

*. ihe sheets afford a very satisfactory surfac 

ere service and durability are the prime eonsidera 

a smooth finish is required, however, th,, 
may be ordered sanded and polished on one o, 

nominal extra charge. For severe ser 

ens, if the sanded and polished surface U 

; f tt« mmended that it be additional^ 

Pieced in chemical-resisting enamel finish. Recom 

m ndatr . as to suitable enamels for a specific ser- 

n may be secured from Johns-Manville. 
For exhd.Hion or display laboratories, it may be 

v n r; y ,nstances to p urthase —p^eiy 

and fimshed units from one of the several labo 
rat< furniture manufacturers. 
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Dimensions of Standard Sheets: 

Chemstone is furnished in the following sizes and 
thicknesses: 36" x 48", from i/ s " to 2" thick; 42" x 
1*8" and 42" x 96", from %" to 2" thick. 

Uncut sheets run somewhat full in length and width- 
Material cut to special size is furnished plus or minus 
1 ;../' of specified length and width. 

Standard thicknesses are l/ 8 ", % { {\ %", % ", %", 

M>", %"; :i 4 /A , 7 /s", 1", 1%", 1W> 1%" and 2". At 
a nominal charge the sheets may be furnished in inter- 
mediate thicknesses by sanding down sheets of the next 



li 



u 



less h 



greater thickness. Thicknesses of %" or less nave a 
tolerance of plus Vict"? thicknesses of %" and over 
have a tolerance of plus Vis"- The thickness tolerance 
of sanded and polished sheets and sheets sanded to 
intermediate thicknesses is plus or minus 1 ;r /'. 

Uses of Chemstone 

Fume Hoods: 

The large-size sheets, easy workability, strength and 
light weight of Chemstone as well as its chemical re- 
sistance make it an unusually desirable fume hood 
material. Its physical properties effect erection econo- 
mies; its chemical resistance makes for durability. 
With Chemstone the structural support requirements 
are less, and the difficulties of joint construction are 
reduced to a considerable degree. 

Ventilating Ducts: 

Long life is an important consideration in duct sys- 
tems because to the cost of replacement materials must 
often be added the cost of reaching ducts concealed 
behind walls or ceilings. The long life of Chemstone 
compared with many surface-treated materials renders 
it more suitable as a duct material in chemical labo- 
ratories and plants. Moreover, its relatively light 
weight as well as the lame size of the sheets makes 



Clirmstone an economical duct material. 




Chemstone was used for these table tops; the fume hoods 

in the background are made of Transite 

Table Tops: 

The resistance of Chemstone to the majority oi 
chemicals, together with the acceptabilit) of its sur- 
face by laboratoi\ technicians, recommends its use 
for tahlr tops. The fibrous resilience of the material 
reduces porcelain and glassware breakage, as well as 
the clatter incidental l<> laboratorj work. Available 
in large-size sheets, Chemstone permits construction 
with a minimum number of joints. 

Other Equipment: 

Tanks, tank covers, smoke washers, sinks, shelves, 
peg boards and similar equipment are readily fabri- 
acted from Chemstone. Us easy workability makes 
for economical construction of such units. 

If the purity of chemicals is important, the contem- 
plated tank or tank cover materials should be tested 
before ordering. Certain organic chemicals tend t 
dissolve the impregnant from the surface of Chem- 
stone and consequent!) become discolored. 



J-M Transite Asbestos Sheets 



J-M Transite, an unimpregnated cement-asbestos 
material, is suitable for many chemical uses such as 
process tanks and tank covers for some solutions 
where impregnated materials are undesirable. It ma\ 
also be effectively used under some conditions for 
fume hoods and ventilating ducts. For service where 
Chemstone is unsuitable and corrosion is severe, the 
Transite, coated with a chemical-resisting finish to 
provide the necessary protection, may afford a dur- 
able, economical installation. 



Unlike main materials, Transite is not subject to 
scaling or excessive warping. In general, it possesses 
the same physical properties as Chemstone, but is not 
as resistant to the absorption of liquids, especial!) 
under continuous contact. When heat resistance is an 
important consideration, Transite may be effectively 
used. It resists constant temperatures up to 600 or 
700 deg. F. indefinitely, and momentary applications 
of temperatures far in excess of these. Additional in- 
formation on Transite is available on other data sheets. 
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J-M Chemstone Cement 



Chemstone Cement is a black, waterproof, chemical- 
resisting adhesive especially developed for use th 
Chemstone. This cement makes a strong, durable 
bond between adjoining -heets of Chemstone and b- 
tween Chemstone and otl tructural mate teh 

as wood, glass or metals. The adh e has i 
affinity for Chemstone. it it also afford- ; id- 

able bond between other materials. 

Chemstone Cement is a good general u adhesive 

and joint material for chemical service. It is res ,t 
to most classifications of ch< aicaL T al ta. 

solvents and highly sol it ] lov 



ever, should not be permitted to remain in cont 
n ith it for extended periods of time. Under sev- 
anic solvent conditions, the cement tends to soft' 
eventually the bond will fail. 

Chemstone Cement has a consistency of a hea 

F ty. It may be applied at room temperature, a 

can be easily spread with a putty knife. The materi 

eighs approxir tely 12.7 lb. per gal., and when a 

pIied % lj a coverage of approximate 

4 I. ft- pi ib. It is packed in 2 and 5-lb. containei 

^ ten nol in use, the c nent should be kept tight 

aled in mtainer. 



Chemical Resistance of Chemstone and Transite 

Check (v I denotes satisfai beli or of material under tod I 



conditions 



be me I one I T 



ran gile 



< In-niM al 
Reagent 



Material 
sa i Fac- 
tory 
with 

proiccli\ 




Chemstone 






Chemical 

Reagent 



Concentration 



Transite 



oncentration 



Acids 
Acetic 

Carbolic (Phenol] 
Carbonic 
Citric 
Formic . . . 
HydrocLIunC 
Hydrofluoric (!' 

Nitric 

Nitrons 
Oxalic 

Phosphoric 
Sulphuric 

Sulphurous 
Tannic 

B ases 

Ammonium hydroxide 
Sodium hydroxide 

Organic Solvents** 

Acetone 
Amy] acetafc 
Benzene (CJH f ). 
Butyl acetate 

Carbon bistdphidi 
Carbon tetrachlorirl 

Ethyl acetM- 

Ethyl alcohol 

Gaees 

Ammonia (an I ^. Jr. 1 1 1> 
Chlorine t. 

Hydrogen sulphidef. 

Sulphur dioxide r 



Aluminum chloride 
Aim mmsulph 

A oni . ! | 

* moniun 

> moniura. [phat 
Amyl 

Ce umchl l e 

Calcium hypod.l'..-::, 
popper sulpl e 

Ferric chloride. . 

■hate 









r 



tphate. 

ie 

sulpha 

• diumferric ud, 
a hyp 



il 



^ ' phat< 

"nn sulpfaidi 

l,!I 'n sulphite 

Miscellaneous 

Anilu 

Benzaldehyde 

At' sphere f 

Oxkuzi 



zing. 
Reducing. 






one. I 
"Jn § raJ, 1 
tFor temj itun 



to 1 



> regan 
cal 



- ^Oe^l 1 ^**** fron, JoWta 



* a "ic solvents. 



upon request. 
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Transite Conduit and Korduct 




Transite Conduit and Korduct with Harrington couplings 



The ultimate value of a conduit system for electri- 



Since 1900 Johns-Manville has combined asbestos 



cal conductors does not depend upon its initial cost fibre and cement under pressure to form a waterproof, 
alone, but rather upon its ability to serve and properly corrosion-resistant, fireproof material known as Tran- 
protect the cables and other electrical equipment for site. Many millions of square feet of Transite have 
a long period of years. 

To insure most satisfactory and economical service, 
the conduit must be permanent. This, of course, im- 
plies that the material must be incombustible, me- 
chanically strong, resistant to corrosive action and 
unaffected by electrolysis. An ideal conduit material 
should have a rapid rate of heat dissipation, and a 
low frictional coefficient. It should also be light in 



weight and easily installed. 

J-M Transite Conduit, because of its asbestos- 
cement composition and the method of manufacture, 
has fulfilled these requirements to the satisfaction of 
users from the time when it was first offered to indus- 
try. It is sufficiently strong and durable to be used 
in underground systems without the conventional con- 
crete envelope. 

J-M Transite Korduct, a newly developed, light- 
weight material, is identical with Transite Conduit 
except in wall thickness. It is designed for use where 
the duct is to be incorporated in concrete or masonry 
structures and where underground conditions neces- 
sitate a concrete envelope. Because of its light weight, 
Korduct offers important installation economies. 



been used for roofing and siding of buildings; for 
vents, flues and stacks; for boiler and furnace casings; 
and for a wide variety of other uses which demand a 
construction material of enduring nature. In the elec- 
trical industry it has been used with satisfaction for 
switch cells, barriers and ducts. 

In 1929, Johns-Manville began the development 
and manufacture of Transite in pipe form* by build- 
ing up the asbestos-cement mixture, under pressure, 
on smooth metal mandrels. Since that date many 
million feet of Transite pipe have been sold in the 
United States and Canada for installation as under 
ground water mains, process liquor lines, flue and 
vent pipes. A pipe of this nature has been manufac- 
tured in Italy since 1913 and subsequently has found 
wide adaptation in other countries. In all these coun- 
tries the desirable qualities of the material have 
caused its adaption for electrical service. In the 
United States over one and one-half million feet of 
Transite Conduit have been installed. 



♦Manufactured under process parents owned by the Societa 
Anonirna "Eternit" Pietra Artificiale. 
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Strong per unil ..[" wall 
nsite < nduil but because of its 
l " " ' imended for use only whei 

urt • | oi under conditions 

1 ''I' fe nol a prime requirement 

: Transite is practically un- 

11 '"• l '"' BaJ corn m. It will 

' """" " r finder fills, sail marsh 

" ,:,,l> «* ■ i editions. Onh 

" »»!■ have any effect upon it. 
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(| "" Weather condition. 
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] o\s Coefficient of Friction: The close-grained 
itnicture of Tranaite provides a smooth interior sur- 
face. The resultant low coefficient of friction permits 
long pulls of cable through the duct with ease. No 
dangerous abrasive particles are present on the inte- 
rior surface that might damage the cable sheath. 

High Thermal Conductivity: The thermal con- 
ductivity of transite For the service encountered in 
duct lines is about 4 B.t.u. per sq. ft. per deg. F. tem- 
perature difference, per inch thick, per hour. This rela- 
tively high thermal conductivity in the field of non- 
metallic conduits permits the heat generated within 






S 

i 



die cables to be readily dissipated. 



f 



Immunity to Electrolysis: The use 01 non-con- 
ductive materials in the manufacture of Transite 
makes it immune to electrolysis. 

Non-induction: Because of its nature. Transite 
} is also non-inductive. Tins is an especially impor- 
tant property in conduit carrying single-phase alter- 
nating current lines. 

Inertness: Extensive research has developed a new 
process which insures a rapid completion of the 
chemical reaction that the cement in Transite under- 






goes when curing. As a result of this process, a 
chemically inert material is produced. 



II 
la 
e 



i 




A 9-way Transite Conduit duct line for power and signal 
cables, installed without a concrete envelope by the Chicago 

Surface Lines, Chicago, UL 




Transite Conduit for distribution feeders and services in 

sidewalk area, Note facility of changing from vertical 

arrangement in manhole to horizontal in trench 

This special process of curing permits a substantial 
reduction in alkalinity as determined by the free lime 
present in the composition. The alkalinity of Tran- 
site is reduced to less than 25 percent of that nor- 
mally obtaining on ordinary portland cement products. 
As a result, water in contact writh Transite is no more 
corrosive than is ordinary soil water which, as has 
been shown by many years of experience, is not at 
all detrimental to a good cable sheathing. 

Installation Advantages: Mechanical strength and 
comparatively light weight make possible the manu- 
facture of Transite Conduit and Korduct in long, 
easily-handled lengths. This advantage makes for 
rapid installation and a minimum number of joints. 

Tight joints are assured in Transite Conduit by the 
use of Harrington couplings which are machined to 
fit snugly over the tapered ends of the conduit sections 
and fittings. The same type of coupling can be sup- 
plied with Transite Korduct when very tight joints 
are desirable. In addition, multiple units can be 
easily assembled on the job or in the shop. 

Transite is readily workable. Both types of duct 
can be easily cut, tapered and otherwise machined. 



ADVANTAGES OF TRANSITE CONDUIT AND KORDUCT 



EL 201 



June, 1936 




Printed In U.S.A. 



ELECTRICAL MATERIALS JOHNS-MANVIL 



Applications of Transite Conduit 



Transite Conduit lends i wide range of 

service in the electrical fid is equally suited to 

installation underground and overhead. For over- 
head work, it can be used both within e building 
and outdoors, h does not require a eo rete protec- 
live envelope for underground sen 

Underground Condi : 

Transite Conduit ! . h i used h entire sa ;- 
faction since 1930 in i ,und conduit installa- 
tions without the proi on of Lcrete. Its strength 
and permanence tog ith its other < irahle 
properties rec< >inend it as the raduit for this 
type of installation. Over a mill i feet, so in died 
are now in sen ice. 
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The experience of users indicates that, in every cas. 
actual savings are equivalent to, if not greater tha 
the estimates. Actual savings of as much as 50 pei 
cent of the total cost of the installed line have bee.' 
reported. 1 | great range of varia[ion ig readU . 

understood when consideration is given to the ex 
ceedmgly variable nature of such items as the tyn< 
of paving involved. type of soil, cost of excavatio, 
a r of ducts per trench, " 



elimination of ,)„• 

am ■ „., _- ■ |, . affords 
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Insulation 




J-M Industrial Insulating Materials reduce operating costs and improve performance 

wherever heated or refrigerated equipment is used 



NSULATION is used to retard heat flow where it 
is desired to maintain a temperature either higher 
or lower than that of the surroundings. Whether 



In the case of boilers, insulation over bare metal 
surfaces is even more essential than over brickwork. 
Steam pipe insulation reduces condensation, permit- 



heating or refrigerating is involved, insulation is es- ting the delivery of drier steam, and through heat sav- 



sential to economical operation. 
Heated Equipment : 



ing pays for itself several times each year. 
Refrigerated Equipment: 



In industrial furnaces, while fuel saving is the From the standpoint of economical operation, in 

principal advantage of insulation and the one most 
readily convertible into dollars and cents, there are 
other attendant advantages which in many classes of 
work are considered to be at least as important as the 
saving of fuel. First among these is the improvement 
in the quality of heat-treated products which is 
brought about by the more uniform heat distribution 
and more accurate temperature control which is pos- 
sible with insulated equipment. 

Other advantages of industrial furnace insulation 
are increased capacity of the equipment; protection 
to brickwork from rapid temperature changes; reduc- 
tion of internal strains and cracking; and an improve- 
ment in working conditions about the equipment. 



sulation of low temperature equipment and struc* 
tures is especially important. A ton of refrigeration, 
which is equivalent to the removal of 288,000 B.t.u. 
per 24 hours, costs approximately ten times as much 
as the equivalent number of B.t.u. when produced for 
heating purposes. The necessity for much heavier 
insulation on low temperature work than is customary 
for high temperatures is therefore immediately ap- 
parent Furthermore, many forms of cold storage 
demand that temperatures be controlled within a nar- 
row range, a condition equally common in the cold 
processing of oils and chemicals. Such close tempera- 
ture control cannot be maintained without adequate 
insulation. 
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Thickness of Insulation 

The economical thickness of insulation depends 
primarily upon the temperature and the cost of heat. 
The thickness is ordinarily computed on the basis of 
fuel costs and operating conditions so the heat which 
passes through the insulation is only that portion 
which may not economically be saved. Sometimes 
special conditions require thicker insulation than 
would be warranted by fuel saving. 

The economical thickness of pipe insulation also 
depends on the pipe size. While it i? a fact that small 
pipes would have to be more heavily insulated to give 
the same saving of heat, it is nevertheless true that 
the larger pipes should be provided with thicker in- 
sulation in order that the maximum net saving be 



realized* A 1 



ith 1" thick insulation will lose 



pipe wi 

heat more rapidly per square foot of pipe area than 
a 10" pipe with the same thickness of insulation: 
because the outside surface of the insulation on the 
1" pipe is nearly 200% greater than that of the pipe, 
while the outside area of the insulation on a 10" pipe 
is less than 20% greater. As a result of the greater 
area of material through which heat may flow, the 
losses from the 1" pipe must be greater. 

The matter of net saving takes into account both 
the saving per year and the cost per year of effecting 
that saving. Therefore, since the insulation on a 
1" pipe costs from V/ 2 to 3 times as much per square 
foot of pipe surface as on a 10", and since each 
inch of thickness on a 10" pipe saves more heal than 
the same on a 1", it is at once evide 



I - A I 



t it pays 
to put a thicker insulation on a 10" than on a 1" pipe. 

Selection of Insulation 

To be adaptable, insulation must be of such form 
as to be easily applied. It must have heat-resisting 
qualities sufficient to withstand successfully the highest 
temperatures to which it will be subjected. It must 
be sufficiently strong and durable to assure long life. 
Adaptability also depends upon many other conditions 
incidental to the particular application. 

The efficiency of a commercial insulation depends 
primarily upon the small voids which it contains In 
order to be most effective, the voids must be enclosed 
and so small that circulation within them and radia- 
tion across them will be at a minimum. Small void 
size is particularly important at high temperatures 
because of the rapid increase in convection and radia- 
tion with rise in temperature. 
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From the four mineral products — asbestos, mag 
sium carbonate, diatumaceous silica (Celite), sj 
rock wool— Johns-Manville furnishes insulation in e 
forms of sectional pipe covering; insulating she-,, 
blocks, bricks and blankets; insulating cements, fill s 
and finishes; insulating papers and felts; as well a i 
light-weight aggregate used with portland cement 1 
making insulating concrete. A wide range of refrige * 
tioii products such as hair felt and Rock Cork co 

plete the line. I 

There is a J-M product for every heat-insulati \ 
purpose. Materials are available for use throughci 
the entire range of temperatures used in industrl 
processes, from the extreme sub-zero temperatui 
used in the treatment of oils, chemicals, etc., to 30 
deg. F. and more, used in many modern industri 
plants. The temperatures below are those applied 
the insulation, rather than process temperatures. 
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J-M Brick, Sheet and Block Insulation 



Insulation in the shape of bricks, sheets and blocks 
s generally most suitable for fiat or moderately curved 
-in Luc-. Brief descriptions of some of the J-M mate- 
aent ft rials available are given in the following paragraphs: 

'frige; 
rk co 
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Insulating Brick 

JM-20 Insulating Brick (Temperature limit, 2000 
deg. F.). Made from high quality refractory clay and 
a specially manufactured mineral fibre. Used as a 
back-up insulation and as an insulating refractory 
where there is no flame impingment, slag action or 
mechanical abrasion. Crushing strength approxi- 
mately 90 lb. per sq. in. Furnished in standard fire 
brick size. 9" x 4%" x 2%" ( packed 25 per carton i 
and in other fire brick shapes. The 2 1 •_>" weigh ap- 
proximately 1.65 lb. each. 

Sil-O-Cel C-22 Brick (Temperature limit. 2000 
deg. F.). Moulded and calcined diatomaceous silica 
(Celite). This brick is used as insulation behind re- 
fractory and also as an inner lining to replace fire 




Breeching being insulated with 85% Magnesia, Block sizes 
tire convenient in applying insulation over metal surfaces 



6", 9", 12", 18". 24" and 36" wide, from %" to 4" 
thick. Weight approximately -'j lb. per board foot. 
It is often used as a second layer outside Superev. 

Asbestos Fire-Felt (Temperature limit, 1000 deg. 



brick in high temperature furnaces where it is not sub- p ( Manufactured and f urnis hed like Super Fire-Felt 



ject to mechanical abrasion or slag action. Crushing 
strength approximate!) 700 lb. per sq. in. Furnished 
in standard fire brick size, 9" x W x 2 1 / 2 / ' 3 and in 
other fire brick shapes. The 2 1 o" brick is packed 25 
per carton. Mortar is furnished extra at an additional 
charge. Weight of 2y 2 " brick is 2% lb. each. 

Sil-O-Cel Natural Brick (Temperature limit, 1600 
deg. F.L Natural diatomaceous silica (Celite). The 
most efficient insulating brick obtainable. Crushing 
strength approximately 400 lb. per sq. in. Furnished 
same as C-22 Brick, Weight: 2%" brick, 1% lb. 

Sil-O-Cel Super Brick (Temperature limit. 2500 
deg. F. ) . Moulded and calcined diatomaceous silica 
i Celite ! . This brick is used as back-up insulation and 
also is applied without fire brick protection for lining 
electrically heated and muffle type furnaces. Crushing 
strength approximately 350 lb. per sq. in. Furnished 
same as C-22 Brick. Weight: 2V>" brick, 2*4 lb. 

Sheets and Blocks 

Asbesto-Sponge Felted (Temperature limit, 700 
deg. F.). Built up of laminated asbestos felts, in 
which are embedded small particles of spongy, cellu- 
lar material. Withstands rough usage; can be removed 
and replaced without injury. Furnished 36" long by 



but with greater mechanical strength. Weight per 
board foot approximately 3.3 lb. 

Super Fire-Felt (Temperature limit, 700 or 900 
deg. F.). Made of asbestos fibre which has been 
formed to shape with binding material. Can be easih 
moulded to fit irregular surfaces. Used where a light, 
strong insulating material is required. Supplied sheets 
24"x36" and blocks 6" x 36" from i/ 2 " to 4" in 
thickness. Curved and special shapes available on 
special order. When used between metal sheets or 
brick lining and steel shell, it may be used for tem- 
peratures up to 900 deg. F. Weight per board fool 
approximately 1.7 lb. 

Improved Asbestocel (Temperature limit, 300 
deg. F.). Made of alternate plain and corrugated as- 
bestos felts with cross-corrugations at regular inter- 
vals, built up to the required thickness. Used on 
medium or low pressure boilers, warm air ducts, etc. 
Furnished with 4 plies per inch of thickness in sizes 
6", 9" 12" 18" and 36" wide by 36" and 72" long 
from y%' to 4" thick. Weight approximately 1 lb. per 
board foot. Fine Corrugated Improved Asbestoeel 
has 6 plies per inch of thickness. Furnished in the 
same sizes as 4 ply material. Weight approximately 
1.3 lb. per board foot. 
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85% Magnesia Block? and Lagging (Temperature 

limit, 600 deg. F. i . One of the most efficient com- 
mercial insulations. Made of h yd rated basic arb ale 
of magnesia bonded with asbestos fibre. Block- are 
furnished 3".. 6" and 12" wide by 18" or 3 ' long. 
Other sizes and lagging supplied on -pecial >rde 
Thickness of flat blocks 1" to 4" in increme 

s"; curved blocks from I 1 //' to that which be 

cut from a 4"-thick block. Radius of cur 
blocks should fit must be specified on the order. 
Weight per board foot approximate!) I lb. 

Pan-O-Cel Sheets (Temperature limit: 7 
deg. F. ; Type B. 250 de». F. I. Self-supporting panel 
insulation made of finely corrugated asbes! felts 
ealed within sheets of plain asbestos felt ci 1 \ h 
a refactory solution. Used in the nstruction of dry- 
ing rooms, low temperature ovens and similar equip- 
ment. Type B is used instead of Type A when a more 
moisture-resistant material is required. Both type 
furnished 36" x 36". 36" x 72". 36" x 84" and in spe- 
cial sheets up to ( ' x 100". Thickn. fn i 1" to 4" 
Weight of 2" thickness approximately 4 If. per sq. ft. 

Rock Cork Sheets, Lagging and Discs (Tempera- 
ture limit, 100 deg. F. or 150 deg. F. in ducts). A 

highly efficient material for cold storage and refriger- 
ating equipment. Made from rock wool com! ed 
with a waterproof hinder. Standard size sheets are 
18"x36" in iy 2 " s 2". 3" and t" thi nesses; a] ) 
18" 18" x 1". Weight approximately 1.25 
hoard foot. Discs are fun tied f ] ' t< ick 

up to 18" wide. Two piece discs avail die up 

Superex Block- (Temperature lii 00 d 

A combination of diatomaceous silica and asi 
fibre, bonded together. A high). ,. lT , a | f or 

insulating boiler walls, furnaces etc. Blo( are 3" 
6" and 12" wide by 18" or 36" long. Othei son 
pecial order. Thicknesses of fiat bio. 1" 
increments >f %"; curved block-, from I", i thai 
which can be cul from a 4"-thick block R ac . s f 
curvature which blocks should In must be specified on 
the order. Weight per hoard foot approxii > \h. 

Blankets, Paper, Millboard 

tabestocel (Temperature limit. 300 deg. F.i. Mad. 
I a plain and corrugated asbest, felt, cemented too- 
ther, with an approximate thickness of > ,". \] v 
furnished in fine corrugated, 1 6" thick. Used for 
hot-air heater or furnace pipe-. At least two hners 
•muld be used. Furnished 36" to 37" wide in roll. 



c 



of approximately 250 sq. ft. 



// 






Asbestos Blankets (Temperature limit, 900 de 
F.I. Flexible insulation made of asbestos cloth, fill* 
with asbestos fibre and quilted. Used for eoverir 
irregular surfaces, such as the shells of paper digeste 
and casings of steam turbines, where removable iij 
sulation is desired. Furnished to order in iy 2 
a 2" thicknesses in single layer and 3", 4" an 

) icknesses in double layer constructions* 

Ast tos Paper and Roll Board. Used where it 
sulat of minimum thickness is required, principall 
i protection against heat and as a fire-retardan 
A so use for wrapping hot-air heater pipes althoug 
for this purpose several wraps are always neeessan 
Paper is furnished 18". 24" and 36" wide in thick 
nesses from 0.015" to 1 16". 



Roll Board I heavy as 
bestos paper) is furnished 18" and 36" wide in 3/32' 
and ' ..." thicknesses. Both are supplied in standan 

Special widths and cu 
sheets supplied on order. A 12-lb. Asbestos Pape 
Tape is available in standard rolls 84 ft. long and 2' 



i ills wt hing 50 or 100 lb. 



\" widt 



Packages of 2" tape contain 18 rolls anc 



of 3" tape, 12 rolls. 

Asbestos Sheet Millboard. Recommended when 

datively thin sheets or boards are required for pro 

tectio gainst fire, heat, and acid fumes. Used as a 

fireproof lining for partitions, elevator shafts, etc. 

Iso [ in ranges, stoves, gas-grate backs, etc. Made 

arious dt ities and fire-resisting properties. Fur- 

1 1 • • to 3 t " thick in standard sheets 42" x 48" 

) cut pieces. 

As; Roll Fire-Felt (Temperature limit. 1000 

deg. F A s H. flexible asbestos felt that may be 

ded, b. ■ r.wi oped around pipes and heated sur- 
faces. ] 3 32 



" i j' 

5 ,S 



een 



and fly-screen 



i\ 



,3/16" and U" thick in 
rolls : ft. ride, containing approximately 100 sq. ft. 
Banroc Blankets (For temperatures to 1000 des. 
'■ ■ ' - Composed of Banroc I rock wool) felted betw 
w ous metal fabrics, such as galvanized wire netting. 
copper-bearing metal lath, rib lath, 
Hire. Can also be furnished with asbestos paper both 
sides, as well as with a sheet iron outside jacket, de- 
pending upon the insulating purpose for which it is 

are 24 x 96 and 24" x 18", from 1" to 6" thick 
Standard Hair Felt (Temperature limit, 200 deg. 
.)• Made from 100', selected cattle hair and adapted 
lo a W1 d e vanely of insulat . on requiremems at low ^ 

^derate temperatures. Furnished from W to 2" 
yit.x 50 ft. and in cut pieces. 
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Sil-O-Cel Insulating Brick 



There are three types of Sil-O-Cel Insulating Brick: 
Sil-O-Cel Super Brick (calcined) for temperatures as 
high as 2500 deg. F., Sil-O-Cel C-22 Brick (calcined) 
for temperatures up to 2000 deg. F., and Sil-O-Cel 
Natural Brick for temperatures to 1600 deg. F. These 
three types of Sil-O-Cel brick are used behind fire 
brick linings in boilers, still furnaces, heat treating 
furnaces, kilns and other types of high temperature 
equipment. Sil-O-Cel C-22 Brick are also used as a re- 
fractory, without fire brick protection, as an inner lin- 
ing in high temperature furnaces to replace fire brick. 
More detailed discussion of this use of C-22 Brick will 
be found on another data sheet. 

All types of Sil-O-Cel brick are furnished in stand- 
ard fire brick size, 9" x 4^4" x 2%", and in other fire 
brick shapes, as ordered. They are packed in fibre 
irtons containing twenty-five 9" straight brick or an 
equivalent volume of other sizes. Shapes available 
include those in the following list: 

2" brick No. 1, 2 and 3 wedge edge skew No. 1, 2 and 3 neck 

3" brick No. 1, 2 and 3 arch end skew circle, splits, soaps 

feather edge No. 1, 2, 3 and 4 key side skew chamferred 

A special Sil-O-Cel Mortar of high insulating value 
is furnished with the brick at the rate of 80 lb. per 
thousand brick, at a slight additional charge. Using 
this mortar insures a wall of practically the same in- 
sulating value throughout. It is shipped in bags of 
approximately 80 lb. 

When Sil-O-Cel C-22 Brick are used as a refractory, 
C-22 Cement should be employed for setting. This 
cement is supplied ready-mixed in containers of con- 
venient sizes. Approximately 300 lb. are required per 
thousand brick for a dipped, rubbed joint. 

Sil-O-Cel Natural Brick 

For temperatures to 1600 deg. F. 

Sil-O-Cel Natural Brick are cut from the pure min- 
eral Celite. They will serve indefinitely at tempera- 
tures up to 1600 deg. F. without loss of effectiveness. 
This type of Sil-O-Cel brick is the most efficient in- 
sulating brick obtainable and is used in preference 
to other types of Sil-O-Cel brick except where very 
severe temperatures are encountered. 

Sil-O-Cel Natural Brick have a crushing strength 
of about 400 lb. per sq. in., equivalent to 29 tons per 
sq. ft., and so are amply strong for structural pur- 
poses. They should not be used as bonds, however, the masonry. 




g so 



ft 



"Core null" of Sil-O-Cel Natural Brick in doun-drafl 

brick kiln for firing refractories 

and fire brick, red brick, or metal bonds should always 
he used where bonding of walls is necessary, 

Sil-O-Cel Natural Brick are sized after cull in 
that accurate, smooth surfaces are assured. This en- 
ables the brick to be laid up with thin joints and per- 
mits bonding with the fire brick where required. 

Sil-O-Cel Natural Brick of the size 9" x I 1 ■/' x 2 1 f 2 
weigh approximately L% lb. each; the shipping 
weight, including fibre cartons and Sil-O-Cel Mortar, 
being about 1900 lb. per thousand 9" straight brick. 

Sil-O-Cel C-22 Brick 

For temperatures to 2000 deg. F. 

Sil-O-Cel C-22 Brick are highly efficient insulating 
refractory brick, calcined for direct exposure to fur- 
nace temperatures. They are recommended up to 
2000 deg. F. as a refractory lining to replace fire 
brick in oil and gas-fired furnaces and electric fur- 
naces of the resistance type, but not where they will 
be subject to mechanical abrasion or slag action. 

This combining of the refractory and insulating 
course not only results in a saving in construction 
costs, but also cuts down the heat storage capacitv of 
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% l S ide f w f n °f ^Cracking Unit being insulated with 
4% of Sd-O-Cel C-22 Brick in "core wall" construction 

C-22 Brick have a heat capacity less than 1/3 that 
of fire brick, which effects a highly important economy 
on intermittent furnaces. Less heat is wasted when 
the furnace is shut down and the furnace can be 
brought up to temperature again in a very short time 
with minimum expense for heat. ' 

In preventing transmitted heat loss, C-22 Brick are 
three to four times as effective as fire brick in retard- 
ing heat flow through furnace walls. 

Additional savings a ae because of the low per- 
nieabihty of C-22 Brick. With a permeability which 
closely approaches that of fi re brick, n wash coating 
of cement is necessai j to seal the face of the brick. 

Where furnace temperatures are above 2000 deg F 
or surface erosion is severe, Sil-O-Cel C-22 Brick »«.' 
used as insulation behind fire brick linings where the 
temperature on the insulation will be as high as 2000 

Sil-O-Cel C-22 Brick havp * ^ u- 

** uiiLK na\e a crushing strpno-tli ^f 

about 700 lb. per so, in., equivalent to'ov 50 t on 
Per s* ft While this is ample for structural purpose: 
'hey should not be used as headers in bondfng^ 

excepm ca ses where they are used as a veneer Cat 
Sil-O-Cel C-22 Brick are furnished true to size with 
* the limits prescribed for No. 1 fi re brick TV 
makes possible correct bonding with the fire brick 

J^\ C ' 22 BnCk Wdgh a PP r -i-ately 2 % lb 
each; the sh.ppmg weight, including fibre r L I 

Sil-O-Cel Mortar, being about 2510* T* ^ 

9" straight brick. ° ^ PCr *<"»»<* 
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In addition to its other uses, Sil-O-Cel C-22 Brit 
are often used as the outside course in the con 
bustion zone and first pass of water-tube boilers. The 
are also used as a combination insulating and fac 
rick course on the outside of bake ovens and simila 
equipment where an exterior wall of pleasing appeal 
anee and wear-resisting properties is desired. 



Sil-O-Cel Super Brick 

For temperatures to 2500 deg, F. 

Sii-O-Cel Super Brick (U. S. Patent No. 1,544,433) 
are a calcined type of Sil-O-Cel brick designed foi 
exceptionally severe insulating service where sub- 
jected to temperatures behind the refractory in excess 
of 2000 deg. F. They can be used where they will 
come in contact with temperatures up to 2500 deg. F. 
They have a crushing strength of 350 lb. per sq. in., 
equivalent to 25 tons per sq. ft. While this is ample 
for structural purposes, they should not be used as 
headers in bonding walls, except where they are used 
in veneer wall construction. 

Sil-O-Cel Super Brick weigh about 2% lb. each; the 
shipping weight, including the fibre cartons and 
SH-O-Cel Mortar, being approximately 2510 lb. per 
thousand 9" straight brick. 

In many cases it is possible to cut down on the | 
thickness of first-quality fire brick when Sil-O-Cel 
Super Brick are U sed. For instance, in equipment 
where Sil-O-Cel Natural Brick would be used behind 
13% of fire brick, Sil-O-Cel Super Brick could be 
safely used back of 9", or in some cases as low as 
4/2 of refractory, introducing a considerable savin* 
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M-0-Cel Super Brick C 99 nT" 

combination insulation onhfu ° nd Natural Brick as 

°n high temperature tunnel kiln 
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JM-20 Insulating Brick 

For temperatures to 2000 cleg. F. 



The demand for a lower cost, lower conductivity 
insulating refractory brick, which also possesses the 
other necessary physical properties, resulted in the de- 
velopment of the JM-20 Insulating Brick, which has 
met with favorable reception wherever furnace operat- 
ing costs must be reduced. 

Combining with lower cost and lower conductivity 
the advantages of non-shrinkage, ample heat resistance 
and adequate strength, JM-20 Brick embodies the char- 
acteristics essential to excellent insulating performance 
under the conditions for which it was specifically de- 
veloped. Erection is facilitated by the ease with 
which it may be cut with a hacksaw. Its unusually 
light weight permits further economies in design and 
construction. 

As a back-up insulation, the brick can be employed 
in various types of high temperature industrial equip- 
ment, such as ceramic kilns, annealing furnaces, pro- 
ducer-gas mains and steel plant equipment. 

As an insulating refractory, JM-20 Brick is recom- 
mended for use in electric furnaces, glass lehrs, radiant 




Linear Shrinkage: The brick show zero shrinkage 
when subjected to a standard five-hour soaking tem- 
perature test at 2000 deg. F. 

Linear Expansion: The percentage of expansion at 



Deg. F. 

Expansion 



500 

12% 



1000 
35% 



Sizes, Shapes and Accessories 



tube-type annealing furnaces, muffle type furnaces or various temperatures are as follows: 
wherever no flame impingement, slag action or me- 
chanical abrasion is present. 

JM-20 Insulating Brick is composed of a high qual- 
ity refractory clay and a filler consisting of specially 
manufactured mineral fibre. After the brick is kiln- 
fired at a temperature over 2000 deg. F., it is cut to 
accurate size. 

Properties of JM-20 Insulating Brick 

Conductivity: The thermal conductivity of JM-20 
Insulating Brick expressed in B.t.u. per sq. ft., per 
degree temperature difference, per inch of thickness, 
per hour, for various mean temperatures is as follows: 



1500 
,58% 



2000 
.80% 



Deg. F. 

B.t.u. 



400 600 800 1000 1200 1400 1600 1800 
.830 .905 1.005 1.130 1.280 1.455 1.655 1.880 



Density: The standard 9" brick weigh 1.5 to 1.7 lb. 
each; 25 to 30 lb. per cu. ft. 

Strength: The brick have adequate transverse and 
crushing strength, as well as ability to resist damage 
through shipping, handling and vibration. 

Deformation: Under a load of 12.5 lb. per sq. in. 
the brick show no deformation in laboratory tests con- 
ducted at a temperature of 2100 deg. F. 



JM-20 Insulating Brick are furnished in standard 
fire brick size, 9" x 4%" * 2 1 / 2 ,/ , and in other fire brick 
shapes as ordered. They are packed in fibre cartons 
containing twenty-five 9" straight brick or an equiva- 
lent number of other sizes. Shapes available include: 

2" brick No. 1, 2 and 3 wedge edge skew No. 1, 2 and 3 neck 

.j" brick No. 1, 2 and 3 arch end skew circle, splits, soaps 

feather edge No. 1, 2, 3 and 4 key side skew chamferred 

For laying the brick as a back-up insulation, JM-20 
Mortar is used. Approximately 200 lb. are required 
per thousand brick. 

When JM-20 Brick is used as an insulating refrac- 
tory, Hellite is employed in bonding. This cement is 
supplied ready-mixed in 5 and 10-lb. cans, 25 and 
50-lb. pails, 100, 250, 500 and 850- lb. drums. Ap- 
proximately 250 lb. are required per thousand brick 
for a dipped, rubbed joint. 

Orders must specify whether or not mortar or ce- 
ment is required. 
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Transmitted heat losses through fire brick walls 
Bare and insulated with JM-20 Insulating Brick 



Loss given in B.t.u. per sq. ft., per hour 



Temperature of air, 80 d< 



Fire Brick 

thickness, 

inches 



4' 2 
4»- 

4 ! i 
4,14 

4'v 

4', 
4>, 

4 ' i 

9 
9 
9 
9 
9 
9 
9 
9 
9 

i 3 li 

13'- 
! 3 ! ■• 
13' . 
13', 
13'. 

! 3 ! 
13 u 



JM-20 
Insulating 

Brick 
thickness, 

inches 



Inside temperature, deg. F, 



2', 
5 

m 

9 

Jo 

13 'v 



2< 2 
4^ 
5 

9 

j<» 

1 2 ' ■> 
I3' 2 



2H 

4', 
5 

7H 
9 

In 

L2j 
L3 



Per 

Deg. 



i .06;. 

.230 
.162 

.148 

.101 

Mm 

.080 

.or>5 

.(lb I 

.602 
-217 

.145 

.134 
.007 

.083 
.070 
.003 

.05 a 

126 

. 1 00 
.132 
.123 
.091 
.1170 
.072 
.060 
056 



1000 



Total 



080 
236 

I 10 

136 

81 
74 
60 
56 

_oo 

133 
123 
89 
76 
70 
58 
53 

392 

173 

121 

113 

JM 

73 

66 

55 

2 



JM-20 Temp 



Inner 
Surface 



858 

91 I 

022 

94 l 

052 
958 

966 

0(,« 



700 

842 
85 l 
89 1 
910 
018 
934 
038 



682 

732 
800 
852 

,372 
884 
002 
0| i) 



Outer 
Surface 



1 38 
153 
L48 
L30 
122 

119 
112 

I 10 



■ • 



171 
1 16 
I %2 
L26 
L20 
I 17 
I 1 1 
J 08 



l(.l 
I II 
137 
12 1 
II 
] 15 
100 
Mi;; 



P 
Deg. 



I . I 27 

.269 
169 

. 1 5 5 

.109 

.002 
.01 
.( 
.064 

.630 

■- 

T.5 I 

.140 

. 1 1 

08 

079 
.066 
.06] 

i i i 
.107 
.138 

128 

003 

..•;. 

.075 
.01 

.050 



1200 



rota! 



12 

01 

l 

i 
i 

103 

• i 

72 

7< 

.1 
169 
15' 
I 13 

>7 
88 

6 

107 

J 1 

l' 
9 

84 
71 

66 



JM 2o lemp. 



Inner 
Surface 



Outer 
Surface 



10 

1094 

Hi 

I I 

II i_ 
11 
11 

1 i 



110 
L010 

102! 

L072 

Ml 

I Mi2 
I I 
I I 



820 
9 



1022 

id 

1060 

Hi. | 
10 



'1 

470 

I 

14 I 
133 

:_• i 

:o 

l 18 



194 

M 
L57 

13 

130 

126 

119 

I 10 



182 

i; 

i. 

123 
121 
117 
I I a 



Per 

Deg 



1. 189 

.2H2 

.1 ; 

.16 

(97 

.088 
.072 

067 

.< 

.237 
. 
! I 
.100 
.001 

083 
069 

.00 1 

163 
.205 

.1 M 

I 
.(too 

.086 
07 

.000 

.062 



1400 



Total 



372 

I5C 

I- 
16 
95 
88 

8< 

13 
00 

194 

_n 

110 

91 

84 

oi 

I 
190 
177 
131 

114 

10! 
87 

82 



JM-20 Temp. 



inner 

."mi rf:n-c 



HO 

78 

88 

1322 

■ 

I 10 
1350 
I 35 I 



►62 

1178 
1106 
1252 

72 
12 
L306 

12 



956 
10 

1 I 18 

1 I'M) 

1220 
1236 

I 20 I 
1272 



( Oj'er 
Sur I nee 



188 

180 

15 1 

I II 

130 

12 

J: 



215 

178 

172 

10 

M 
130 
127 
I 24 



2fi I 
170 
165 

I 15 
138 
I 33 
U 
123 



Per 

Deg. 



1 .25 I 

.297 

.187 

.172 

121 

103 

.093 
.076 
.071 

.686 

.248 
. 1 66 
.154 

.112 

o% 
088 

.072 

.067 

181 

.21 I 
.150 

.140 

.104 
.090 
.083 
.069 
.065 



J 600 



Tom! 



1903 
451 

284 
261 
184 
157 
141 
I 16 
108 

10 12 
377 
252 
234 
170 
146 
134 
109 
102 

732 
325 
229 
213 
158 
137 
126 
105 
99 



JM-20 r 



Inner 
Surface 



1374 
1458 
1470 
1508 
1522 
1528 
1542 
I 546 



1216 
1342 
1362 
1430 
1454 
I 166 
1400 

1 498 



1092 
1250 
1274 
1360 
1394 
1 4 1 2 
1442 
1452 






Fire Brick 

thickness. 

inches 



■V, 
D, 

''. 
4 '■- 

1 
1 

4 1 ; 
i 1 ■ 



o 
o 
o 
o 
o 

• 

9 
9 

o 

13 H 

i.3«: 

13 

13'. 

13 

13' 2 

1 • 



JM-20 
Insulating 

Brick 

thickness, 

inches 



2 ! i 

5 

:', 
9 
lo 

12 

13-MI 

■ - 

2 



7 

9 

Ml 

12'-, 
13 



1 

7'-. 
O 
10 

12 4 



Per 
Deg. 



1.313 

.313 
.108 
.181 
.128 
.109 
.000 

.080 

.075 

71 1 
.200 

175 

L62 
.1 18 

lol 

.09 

.076 

.071 

.500 

■•»■)< 

.157 

. 1 1 

.109 
195 

.087 
.072 



IK(M) 



Total 



2261 

5 ;:> 

31! 
311 
220 
L88 
170 

L38 
1 

1229 
117 
301 

70 

03 

17 1 
M 

131 
122 

860 
384 
270 
I 
188 

1 63 

1 50 

121 
117 



JM-20 Temp. 



1 nner 
S u r f a< 



1542 

1036 
1650 
Mv ' 
1710 
1711! 
1731 
17 



12 
I 34 
16o(» 
lo.il 

in 1-8 
1076 
1684 



122«'» 
I 106 

1 1 • 

1530 

I 506 

84 

16_ " 
16 



Outer 
Surface 



281 

1.4 
18 

I'.'. 

u 

I 19 
145 



21 I 
'I 

i ; 

10 1 

I 5 
I 45 
141 



10 
193 
It 

159 

15 1 

139 



er 



D. 



I 

.331 
.210 
.■ 

.136 
.1 L5 
.105 
.' 
.080 

\2 

-: 
.18 
.17 

.124 

-1H7 

.00 

.08] 

.075 

.518 

232 

.164 

L53 

.115 

.100 

.0' 

-«, 

.0 72 



Inside leinperaiure, deg. F. 






Total 



264 

369 

- 6 1 
2 

: 

163 
15 i 

' 125 
"22 

•53 

\26 

1 
205 

I 

156 
14 1 

995 

145 

315 

20 i 



22] 

1" 

177 

146 

1 38 



JM 



Inner 
ice 



18 
18 

1880 
18 

1930 



1510 
L676 

i; 

17 

1812 

1828 

I860 

1870 



1360 

1558 

I 500 

1096 
1736 

1758 

1.30(1 

L812 



Outer 
Surface 



306 

19 

17 

9 

-3 



210 

189 
176 

160 

156 

151 



256 

2lo 
200 

132 
171 

165 
152 

14 




'er 
De fi . 

1.437 

.330 
. 2 
.204 



¥ • | 



- . 

.770 

.285 

.194 

.179 
.131 

113 

.103 



• « 



.53 

.242 

-172 

.160 

.121 

.105 
.007 

.081 

.070 



2200 






Total 



30 
12 

m 

33 



• • 



• • ■ 



■ 



604 
411 

379 

2 

210 

218 



1139 
5 

365 
339 

257 

223 

206 

1 7 2 

loi 



JM-20 Temp. 



Inner 
Surface 
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Surface 



Per 
De; 



2400 



Total 



1874 

I 002 
2010 



• ■ 



i . 



331 
263 

253 



1.499 



• 



1 65 1 

1838 
1866 
1956 
1990 

2008 



• ■ 

■ . . 

- • * 

• i • 



3478 



a • 



• • * 



' • 



- t . 



* . 



• 



- 



299 
16 
23 
203 
189 
181 



.708 
298 
204 

• ■ 



i ■ 



■ 



1402 
1712 
174 4 
1862 
1906 
1930 
1974 
1992 



• • • 



* * 



1852 

601 

473 



- 



■ 



» » 



275 

232 

23 

196 

183 
176 
163 
158 



.555 
.252 
,180 
.168 



t • 



• • 



- . . 



» • 



1288 
585 
418 
390 



■ • « 



• • • • 



• » 
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Surface 



O 
Su 



■ • ■ • 



- 



1792 
1994 



• t 






- 



• . * 



• * 



• ft 4 



1616 
1856 
1892 



* - 



2 
2 

9 



« • 



• ■ 



■ • - 



Tlir surface temperature* abovp a** a«r»-,w • 
radiating | -till air at 80 deg F M, Tin?S r °T ** and "* based upon average snrf, 
ese temperatures. * K M """ g air ' ^^V of other objects mft£h^ i ?5* U ~» wl *« the surface is fre 
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Asbesto- Sponge Felted Sheets and Blocks 



80 d 



JM-20 

lnn«r 

urface 



1458 
1470 

1508 

1322 

1528 
1542 
1546 



- 



216 

:ii2 

362 
(30 

ii.i. 
190 

m 



W>2 

250 
271 
360 
394 

112 
ill' 
152 



For temperatures to 700 deg. F. 

Asbesto-Sponge Felted sheets and blocks are an ex- 
ceptionally efficient insulating material for application 
in surfaces with temperatures up to 700 deg. F. espe- 
ially where severe service conditions prevail. 

The principal advantages of this material over other 
tvji of insulation lie in its high insulating efficiency 
and its durability in service. Vibration and shock h e 
little effect upon Asbesto-Sponge Felted; soaking it in moved and r ed m] i 

water and then drying it out again leaves the rial value or g its struct! L | 







unchanged in structure and efficiency. 
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Constructed from felts composed of asbestos fibre felt a b rond t« 
and small particles of spongy cellular material, As- block, and thiw 
besto-Sponge Felted is built up to the required thick- M 

negfi in laminations, cemented together at intervals ami * an ' nl '"* 

averaging approximately 40 layers per inch of thick- 
nrss. The enormous number of surface l 
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• lliciency found in this material. 

The I cited nature of Asbesto-Sponge Felted alfords 
it considerable toughness. Consequently, rough usage 
does not cause breaking, crumbling or loss of efln i- )0 u l 
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ency. This material is so resistant to handling and 
the various forms of deterioration that it can be re 
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Asbesto-Sponge Felted Sheets and /> 

Heat losses expressed in B.t.u. per square fooi. pel 

Efficiency expressed in percent of bar 
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SO 

1 Heat Loss, B.t.u 333 

Efficiency % 82.91 

'4 Heat Loss, B.t.u 236 

Efficiency % 87.88 

2 Heat Loss, B.t.u 183 

Efficiency % 90.65 

Heat Lou, B.t.u 149 

Efficiency % 92.36 

3 Heat Loss, B.t.u 126 

Efficiency % 93.54 

i Heat Loss. B.t.u 109 

Efficiency %. 94.41 

1 Heat Lou, B.t.u 096 

Efficiency % 95.07 
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Superex Blocks 

For temperatures to 1900 deg. F. 



Superex block insulation is made from specially 
selected, calcined diatomaceous silica, blended and 
Donded with asbestos fibre. The resulting product 
ombines the essential characteristics of high heat re- 
sistance and exceptional insulating qualities. It is the 
nost generally adaptable material for use where in- 
sulation must resist temperatures between 600 and 
L900 deg. F. 

Superex has a low thermal conductivity and safeh 
withstands the temperatures in this range with negli- 
gible shrinkage. Although it weighs only approxi- 
mately 24 lb. per cu. ft., this material possesses ample 
strength for all purposes for which it is recommended. 

Thicknesses: Flat blocks are furnished from 1" to 4" thick 
in increments of %". For curved blocks, the minimum thick- 
ness is IW and the maximum is that which can be cul from 
a 4"-thick flat block. The radius of curvature which curved 
blocks must fit should be specified on the order. 

Widths: Standard widths are 3\ 6" and 12". The 12 
blocks cannot be made under 1%" thick. 

Lengths: Standard lengths are 18" and 36". Other length- 
up to 42" may be ordered at no extra charge. 

This material is also furnished for pipe insulation 
as described on another data sheet. 

Superex blocks are used generally in stationary and 
marine power plant practice, in industrial and metal- 
lurgical furnaces and ovens, regenerators, kilns, roast- 
ers, high temperature mains, flues and stacks. The 
large-size blocks are especially economical in handling 
and labor of erection. By applying the insulation in 
double layer, through joints can be eliminated and 
heat loss reduced accordingly. Often the double layer 
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Number of Superex blocks per carton 



Thickness 



1 v 4 " 

VA" 

1 % " 

2" 

2W 

3" 



Flat Mock- 



s'' x 36" 



M W R 



12" x .U, 



»t 



M 



W R 



30 
24 
20 
16 

14 
12 
10 



31 1 
24 
20 
16 

14 
12 
10 



36 

28 

24 

20 
18 
I I 
12 






10 

8 
7 
6 
5 



10 
8 
7 
6 
5 



12 

10 

9 

7 

6 



Curved Mocks 
6" x 36" 



M W 



20 
16 
14 
12 

10 



20 


61 


16 


52 


14 


1!! 


12 


36 


10 


32 



M=Manville, N. J.; W=Waukegan, 111.; R=Redwood City, Cab 

♦Shipping cartons are approximately 15" x 12" x 36V- 
Dimensions may vary a few inches depending upon the size, 
thickness and shape of blocks. Cartons for small or odd 10 
shipments are 12%* * 6%" x 36%". The weight of cartons js 
approximately Z¥i lb. Curved blocks from Redwood City are 
shipped in crates weighing approximately 38 lb. 
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work can economical! \ be made to consist of Superex 
Combination Insulation, as described in the following: 

Superex Combination Insulation 

Insulating materials having a high refractory value 
are generally lower in insulating value. It is also 
usual that materials for higher temperatures are more 
expensive. The proper insulation for a given applica- 
tion is one which has a refractory value high enough 
to withstand the temperature requirements, yet which 
also has high insulating value and is satisfactory in 
other respects. 

If the drop in temperature through the first layer 
of insulation is sufficient, then, for the second layer, a 

R material of lesser refractory value but of greater 

IT efficiency and lower cost may be used. 

Combinations of insulation generally consist of 
Superex and Magnesia or Superex and Asbesto-Sponge 
Felted. These combinations give greater insulating 
efficiency and heat resistance for a given insulation 
thickness. The Superex is always used next to the 
hot surface as a protection for the other insulation, 
which, though high in insulation value, is compara- 
tively low in heat resistance. The proper combina- 
tion and thickness is usually governed by the maxi- 
mum operating temperature, average operating 
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Superex Combination Insulation, ZMi thick, applied 
between Transite casing and fire brick in Gyro Process 

Tube Still 

temperature, cost of heat and degree of temperature 
control required. This information permits a deter- 
mination of the correct thickness of the inner layer 
to resist temperature and the total economic thickness 
of insulation to accomplish the desired purpose. 

In computing an individual job, the necessary thick- 
ness of Superex to protect the outer layer of insulation 
would be figured on the basis of maximum tempera^ 
ture on the inner face of the Superex. The thickness 
of the outer layer would then be figured so that the 
total heat lost through the insulation would be only 
that portion which might not economically be saved. 

^ The figures in the follow ing table for Superex Com- 
bination Insulation over metal surfaces are approx; 
mations based on conditions commonly found in 

Recommended thickness of block insulation 

on metal surfaces 



\laximum 

temperature 

on Superex, 
de£ . E . 



Thickness 
uperexj 

inch* 



Tl 111 kness 
Agbesto- 
">uge Felted 

Magr- a, 
inches 



Total 
thick neas 
of block 
insulation, 

inches 
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practice. In order to use the table it is only necessar 
to select the insulation combination which correspond 
to the maximum temperature to be applied to the ir 
ner surface of Superex in service. 

Where a greater thickness of insulation than tha 

i in the table is used, the relative thickness o 

Superex to Magnesia or Asbesto-Sponge Felted shoulc 

not be less than the proportions shown. The usua 

ish over the insulation is hard finish asbestos ce 

menfc, %" thick. If the cement finish is used out 

Ivors, either the last %" of cement is replaced wit! 

Insulkote or an additional y±' of Insulkote is ap 

P' d 01 the y%* thick cement. 

Superex Combination Insulation is also furnished 
for application to pipes, but is not used on pipes 
smaller than 2". High temperature lines, 1*^" and 
smaller, are insulated with a single layer of Superex. 
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,',„,"" tT Sh °" S ""V" l> r °P°«i°™l 'hicknns „, 
«» of Superex , M hout Magnesie is recommended) 

Furnace Insulation: 

pJto Z 1 ' Pr , indP ' eS ° f combi " ati °n inflation ap. 

except ,t 7 T" g f fUrnaCeS aS t0 metal »*•«. 

* Ho the T Tu HaS »PP~i«M« distance in 

tMcLnes s !f °" f heat This cha «^ the economic 

fa o whieh T u and al8 ° introdu « s — *« 

used, nlet l^ ^ "**— ° f Su P«« •» ■« 
Superex "! I' , t T"** ° f <^P«ature on the 

-s nsssr the temperature ° f the brict 

In this class of worW it ;*■ 1 

to restrict the thickness o A ""T** "^^ 

mckness of Superex when used alone. 
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"his is to avoid exceeding temperature limit of the 
nsulation. Where the use of brick shapes is advan- 
ageous, Sil-O-Cel Natural Brick are used instead of 
iuperex Blocks in the range up to 1600 deg. F. 
;il-0-Cel C-22 Brick and Sil-O-Cel Super Brick are 
ised to take care of insulating requirements where 
emperatures higher than 1900 deg. F. will be applied 
o the insulation. Sil-O-Cel C-22 Brick, used as a 
lirect refractory to replace fire brick, is discussed on 
)ther data sheets. 

Furnace insulation is a highly profitable invest- 
nent from the standpoint of heat saving alone. Added 
o this is the lessening of internal strains and reduc- 
ion in spalling because of the smaller temperature 
lififerential between the inside and outside of the re- 
Tactory. Wall cracks, caused by uneven expansion 
ind contraction, are fewer and smaller. Properly ap- 
plied, the insulation tends to seal cracks in furnace 
walls and prevents infiltration of air or the extrusion 
of furnace gases. 

When insulation is placed over the exterior of fur- 
nace brickwork, resistance is introduced in the path of 
heat flowing directly to the outside. This promotes 
beat flow along the walls, and cooler portions of the 
furnace are raised to a higher temperature. Sharp 
temperature changes are obviated and adjacent brick- 
work is protected against widely varying rates of ex- 
pansion. Lower temperatures may be used in the 






Surface Combustion drawing furnace at automobile factory, 
being insulated with Superex Combination Insulation 



a 



Erecting the lining in a hot blast stove. Superex blocks 
are laid against the shell, and Sil-O-Cel C-22 Brick and fire 

brick built up inside 



heating zone and adequate temperatures still be main- 
tained throughout all portions of the furnace settin 
This saves fuel and further prevents rapid deteriora- 
tion of the refractories. 

The modern furnace wall is cased with Transite 
sheets or with steel plate. Care is taken to leave the 
main supporting steel sufficiently exposed to the air 
so that its strength will not be affected by the heat. 

It has been found entirely satisfactory to apply 
Superex and Magnesia blocks and Sil-O-Cel brick 
between the refractory and buckstays except at places 
of unusual thrust, such as opposite a sprung arch, or 
where castings and steel work are hung into the brick* 
work. In such locations the fire brick is carried 
through the insulation to the outside of the furnace. 

When it is expedient to erect the furnace brickwork 
before the casing is applied, a space equivalent to the 
thickness of the insulation is left between the outside 
face of the brick and the inside face of the buckstays. 
Then insulating blocks or bricks are erected to fill 
this space and the Transite casing secured flush with 
the back of the buckstays by steel battens and toggle 
bolts or other suitable means. 

Where the furnace brickwork is erected flush with 
the back of the buckstays, light angles may be clipped 
or spot-welded to the buckstays to allow the applica- 
tion of insulation between vertical steel members. 
These angles serve to support the %" Transite casing. 
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Transmitted heat losses through uninsulated and insulated construction 
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sua snu 




150 
200 
250 
300* 



Bare 
surface 

s, 
b.t.u. 

per sr|. ft. 
j.ier hr. 









Masncsia 



Heat 

11 

mission, 

b.t.u. 

persq. ft. 

per ir. 



InsuJ 
tion 

efn- 

ciency, 

per 

cent 



Ashes!©- 
Sponge Felled 



Heat 
trans- 
mission, 
b.t.u per 
sq. ft. 
per Iir. 



215 
360 

33 

737 



.150 
200 

250 

300 
350 



10 

250 

10 





I) 



215 
60 
5 

978 

12 



19.6 
29.7 

4(1.1 
50.7 



90.89 
91.75 
92.43 
93.13 



17.2 

26.4 
36. 2 
46.4 



360 
533 
737 
978 
1269 

1614 

2007 



16.2 


92.47 


24.6 


93.16 


;.2 


93.76 


42.0 


94.31 


51J 


94.77 


60.5 


95.23 



JO 

DO 
350 

>0 
450 

500 

55(1 

-o- : 



">0 

50 
00 

550 

600 

>0 

•0 
50 1 



533 
737 
978 
1269 
1614 
2007 
2460 
2959 



20.9 

28.2 

35.8 

43.6 

51.7 

59.9 
68.2 



Insula- 
tion 
effi- 
ciency, 
per 
cent 



92.01 
92.66 
93.20 
93.71 



ri-> 



i'»0 
400 

00 
600 
700 
800 
850 

Mr 



533 
978 
3614 
200 7 
2460 
2959 
3510 
4111 
476() 



24.6 
3 1 .2 
38.ii 

45.0 
52.1 
59.5 
67.0 
74.6 



94.19 
94.71 

95.15 

95.54 
95.92 
96.29 
96.60 



14.2 
21.8 
29.8 

38.3 
47.0 
56.2 



93.40 
93.94 
94.41 

94.81 
95.19 
95.57 






22.8 
35.0 
47.7 

54.3 

61.0 
68. 
75.0 
82.4 
89.8 



95.38 

95.77 
96.11 
96.45 
96.77 
97.03 
97.28 
97.47 



18.5 


94.86 


25.3 


95.25 


32.6 


95.58 


40,1 


95.90 


48.0 


96.22 


55.9 


96.54 


64.6 


96.78 


21.9 


95.89 






500 
600 
700 
750 
800 
850 
900 
950 

1000- 



737 
1269 
2007 
2959 
4111 

5456 
6200 
6991 



007 

2959 
4111 

4760 
5456 
6200 
6991 
7830 
8716 



29.2 

41,8 

54.9 
68.7 
83.0 
98.1 
106.1 
114.2 



95.72 
96.42 
97.04 
97.29 
97.52 
97.70 
97.86 
98jm 
98.11 



28.3 
34.7 
41.4 
48.6 
56.4 
63.8 
71.6 



20.9 
32.4 
41.8 
51.3 
58.0 
64.9 
72.1 
79.7 
87.4 



96.16 
96.45 
96.72 
96.99 
97.19 
97.41 
97.58 



96.04 
96.70 
97.27 
97.67 
97.98 
98.20 
98.29 
98.3 7 




600 

700 

800 

900 

1000 

1 050 

1100 

1150 

1200* 



2959 
4111 

5456 
6991 

8716 

9650 

10631 

11660 

12736 



49.7 
62.2 
75.1 

82.0 

88.9 

96.0 

103.2 

110.6 

118.1 



Temi ture difference, surface 
•Maximum recommended 



SO 



. temperature, vu ucv: „ 
Jo air, ls therefore equal to 50 
temperature for Use\wLh°t£? 



57.2 
69.1 

81.7 

94.7 

108.3 

115.6 

122.9 

130.4 

138.0 



97.52 
97.90 
98.17 
98.28 
98.37 
98.45 
98.52 
98.59 
98.64 



27.2 
39.2 
52.0 
65.6 
80,0 

95.5 
103.2 

111.5 



96.08 
96.69 
97,23 
97.45 
97.64 
97.81 
97.94 
98.06 
98.17 






98.07 
98.32 
98.50 
98.64 
98.75 
98.80 
98.84 
98.88 
98.91 



47.2 
59.4 

72.5 

79.3 

86.1 

93.4 

100.8 

108.5 

116.2 



96.31 
96.91 
97.41 
97.78 

98.05 

98.25 
98.33 
98.40 






55.1 
67.0 

79.6 

92.7 

106.7 

114.0 

121.3 
129.2 
137.2 



97.65 
97.99 
98.24 
98.34 
98.42 
98.49 

98.56 

98.61 

98.67 



98.14 
98.37 
98.54 
98.67 
98.78 
98.82 
98.86 
98.89 
98.92 
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Johns-Manville BX Blocks 



J-M BX Blocks, insulations developed especially for 
arine service, are made of a waterproofed, blended 
ineral felt. These materials combine with excep- 
onal insulating efficiency the characteristics of light 
eight, non-combustibility and practical immunity to 
loisture and mold. Thus BX Blocks afford a most 
radical means to insulate adequately, without ex- 
a ssive weight, both passenger and cargo craft. More- 
,<t. the facility of handling the insulations, makes 
>r low installation cost. Faced with perforated metal 
r Marine Veneer, BX Blocks may be used as a deck- 
ead material which in addition to thermal insulation 
rovides acoustical treatment as well. Two types of 
\ Blocks are available: BX-4 Block and BX-18 Block. 



< 











Installing BX18 Block over steel plating 



BX BLOCKS 
November, 1937 




*>timi>les <>i l:\-i 'Hi from large sheets 



BX-4 Block 

B\- I Block is a semi-i ignl mah • il of unusual In Inu 

conductivit) and lighl it. I lie mineral fihn- ai 

specially treated and thoroughlj felted into sheets oi 
blocks which \ igh. in tin- thickro generally u I, 

onh I lb, per cubic foot. 

Its properties recommend BX-4 as an ideal material 
lor insulating machiner) space em-Insures, decks and 
hulls as well as refrigeration and cold sto] tge com- 
partments. These properties include: 



Light Weight: Foi 3" to •/' thicknesses—' lb. 
per cu. It. For 1" to 3" thi< blesses I lb. per cu. It. 
When pli- •! in gr< er thicknesses to 12" — 2.75 lb. pel 
ru it. Weights may vary plus 01 1 ms 10 pm«-nt. 

Low Conductivity: Approximatel) "J! B.t.u. |.. 1 
sq. ft. per hour, per deg. F. temperature differed . pei 
inch of thickness, at 95 deg, F. mean perature. 

Fire Resistance: Complete!) fire resisting. When a 
red hot rivet is placed in it, the blo< k does not smolder 
o\r\ an area greate] than I" be\ond the rivet. 

Moisture Resistance: When exposed to 95 percent 
relatixe humidity at 9r> deg. F. for 120 days, BX-4 

Bloi-k shows no gain in weight. 

Facility in Handling: The extremelj fine fibres 
give the material a resilien wrhich pern. railing 

in transit ami application withoul losa «>l effects 
thickness. In this resj 1 BX-4 compares tvorabl) 
with animal fibres, such as hair; il b superior to othci 
synthetic fibres. The material 1- sufficientlj ri I to 
be handled in one piece for fitting between sti mere, 
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BX-18 Block 

BX-18 Block is a rigid, fin proof insulating materia 
formed from rock wool and a suitable waterproofin 
binder. This material possesses a low thermal con 
ductivity, ample strength for handling and high re 
sistance to moisture. 

BX-18 has been used in considerable quantities fa 
lsulate shells, decks and machinery space casings. I 
is particularly suitable for floor insulation in refriger 
ation spaces and for ceilings. 

Used as an insulating ceiling, BX-18 can be shel 
lacked and painted for a stippled effect; covered will 
perforated metal or Marine Veneer, it is an efficient 
sound-quieting material. 

This material, like BX-4, is fireproof and, because 
it will not support combustion, it may be used where 
combustible 
would present a fire hazard. 

The weight of BX-18 is approximately 1% lb. per 
board foot, 18 lb. per cubic foot. It has a modulus of 
rupture of approximately 70 lb. per sq. in., far 
stronger than is required in service. 

Standard Sizes, Thicknesses and Weights: 



or merely "fire-retarding" material 



BX Block under sheathing of this boiler-room casing makes 

adjoining quarters comfortable 

Standard Sizes, Thicknesses and Weights: 

Standard sizes of BX-4 Blocks are any even fraction 
of 60" x 120" for thicknesses of 2" and over; for 
lesser thicknesses, except on special order, 60" x 60" 
or even fractions. To reduce erection costs, exact 
sizes to fit beam or frame spacings may be ordered. 

The following standard thicknesses are available: 



BX-18 Block is supplied in 
24" x 36" in three thicknesses: 



one standard size, 



/2 



1 
1 



*r 



0.75 lb. per sq. It. 
1.50 lb. per sq. ft. 
2.25 lb. per sq. ft. 



Methods of Installation 

BX Blocks may be secured in place with an adhe 
sive or by mechanical means, depending upon the 
location and service. 

BX-4 may be installed against ships' sides with 
BX Cement. On overhead or side work the BX-4 
may be impaled over welding wires or wire nails 
which have been spot-welded to the steel and secured 
with washers under the bent ends of the wire. 

BX-18 may be secured by the use of wires or nails 

_ f . . a 7 WasI 7 s as Ascribed above or by 1/16" x W 

For refrigeration space insulation BX-4 is furnished S alvar »zed steel straps across the insulation. 



Thickness, 


Average weight, 


inches 


oz. per sq. ft. 


% 


3.50 


% 


5.25 


% 


7.00 


1 


5.33 


1% 


8.00 


2 


10.67 


2% 


13.34 


3 


16.00 



cr 

r 



plied up to single thicknesses of 12" or less, weighin 
approximately 2.75 lb. per cu. ft. 

BX-4 Felt, the same material, but weighing as little 
as 2.5 lb. per cu. ft., is available in resilient strips for 
spirally wrapping pipes, and in widths up to 60" with 
sewed facings of asbestos paper, waterproof paper or 
name-proofed muslin for other special purposes. 
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Methods of securing insulat 



ion 



[IN-66] 



9-D-12 



BX BLOCKS 

November, 1937 



Printed in US. A, 



OHNS-M AN VI L L E x 



NSULATION 



Banroc Blankets 

For temperatures to 1000 deg. F. 



Banroc Blanket Insulation is a flexible insu- 
lting material composed of special annealed 
anroc, a long fibre, white rock wool, felted and 
?cured between metal fabrics of various types. 
he density and thickness of bat used are carefully 
ontrolled so that the blankets will not run under size 
hen subjected to compression in shipping or han- 
ling, thereby insuring full insulation value. All 
dges are smooth, full and square. Up to 1000 deg. 
'., they can be used for the insulation of ovens, oil 
^finery equipment and for similar purposes. 

Depending upon the use to which the blankets are to 

e put, in manufacture the felted Banroc is secured 

ith galvanized tie wires between metal fabrics of 

arious types or secured with asbestos twine between 

•lies of asbestos paper. The metal fabrics used are 




" galvanized wire net- 



Jo. 12 mesh fly screen wire, 1 

bag, heavy copper bearing metal lath, %" rib lath, and 

4" rib lath. To resist rusting, a special type copper same ag ^ 1Q2 except for ^ addition of j. M 

rearing lath is used exclusively 



Various Banroc Blankets, showing metal fabrics used. Top, 
rib lath; center, wire mesh; bottom, expanded metal lath 

No. 102-R Banroc Blanket is specially manufac- 
tured for certain classes of tank insulation. It is the 



Standard types of Banroc Blankets 



-Myle No. 



102 
112 
122 

132 

132-A* 

142 

142-A* 

152 

152- A* 

162 

162-A* 

172** 

182 

192 



Type of Metal Fabric 



1 " wire mesh on both sides 

1* wire mesh and metal lath 

Metal lath on both sides 

1" wire mesh and % v rib lath 

Same as No. 132 except rib turned out 

Metal lath and %" rib lath 

Same as No, 142 except rib turned out 

1" wire mesh and %" rib lath 

Same as No. 152 except rib turned out 

Metal lath and %* rib lath 

Same as No, 162 except rib turned out 

Y%" rib lath on both sides 

Asbestos paper on both sides 

No. 12 mesh-fly screen wire on both sides 



*On this type of blanket, the turned out rib provides an air 
space, where such an air space is desired. 

**Ribs may be turned in or out, and run lengthwise or 
across the blanket, or at right angles to each other, as specified. 

Sizes : 

With the exceptions noted later, Banroc Blankets 
are furnished in standard sizes, 24" x 96" and 24" x 
48", and in thicknesses of 1, 1%, 1%, 1%, 2, 2^, 3, 
% 4, 4i/ 2 , 5, 5% and 6 inches. Style No. 182 is 
made 24" x 48" in thicknesses up to and including 
3y 2 "; and 4" thickness in 24" x 24" only. Style 
No. 192 is furnished 24" x 96" and 24" x 48" in 
thicknesses of 1", VAT % 1%", 1%" and 2". Banroc 
Blankets can also be manufactured in other sizes on 
special order. All blankets are shipped crated. 



Medium Pilot Roofing under the mesh on one side. 
List prices do not apply on this blanket. 

A metal- jacketed Banroc Blanket can be furnished 
on order. This consists of Style No. 112 Blanket with 
No. 18 or No. 20-gauge rust-resisting sheet iron se- 
cured over the wire mesh by means of special shoul- 
der rivets, extending through the blanket and fastened 
under washers on the metal lath side. Blueprints are 
required for quotation. 

Where desired, other than the standard styles of 
blankets can be furnished, or other than special an- 
nealed wool used. The various types of Banroc Wool 
are described in another data sheet. 

The density of the pads in the standard types of 
blankets above equals 1 lb. per sq. ft., 1" thick, with 
a tolerance of plus 15 percent and minus 10 percent. 

No. 202 Banroc Blanket cannot be classified with 
the other types. It is a blanket of the standard wool, 
12" to 60" wide, backed one or both sides with Kraft 
or Armaturo paper, sewed in place. The regular 
width is 36" and standard lengths range from a mini- 
mum of 8 ft. to a maximum, 1 /£" thick, of 65 ft.; 1" 
thick, 35 ft.; W thick. 26 ft.; and 2" thick, 18 ft. 
This is an improved material for manufacturers to use 
in insulating automatic water heaters, underneath the 
outside casing. Density of No. 202 blankets is 1 to 
1.25 lb. per sq. ft., 1" thick. 
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List prices per square foot, crated 



Thick- 








Nos. 132 


N os. 142 


Nos. 152 


Nos. J 62 








ness 


No. 102 


No. 112 


No. 122 


132-A 


142-A 


152-A 


162-A 


No. 172 


No. 182 


No. ]' 


i" 


1 .40 


■ i : 


$ .55 


$ .60 


% .60 


$ .70 


$ .75 


$ .75 


$ .65 


$ 6C 


it 


.45 


.53 


.60 


.65 


.65 


.75 


.83 


.83 


.70 


.6" 


1 V 2 " 


.50 


.60 


.65 


.70 


.70 


.80 


90 


.90 


.75 


.70 


w 


.55 


.65 


.70 


.75 


.75 


.85 


.95 


.95 


.80 


.75 


2" 


.60 


.70 


.75 


.80 


.80 


.90 


1.00 


1.00 


.85 


.80 


2H" 


.70 


.80 


.85 


.90 


.90 


1.00 


1.10 


1.10 


.95 


. 


3* 


.80 


.90 


.95 


1.00 


1 . 00 


1.10 


1.20 


1.20 


1.05 




■\Vi" 


.88 


.98 


1.03 


1.08 


1.08 


1.13 


1.28 


1 28 


1.13 




4" 


.95 


1.05 


1.10 


1.15 


1.15 


1.25 


1 . 35 


1.35 


1.20 




i y 2 " 


1 . o:j 


1 . 1 3 


1.18 


1 . 23 


1 . 23 


1.35 


1 . 45 


1 .15 


» * • ■ 




5" 


1.10 


1.20 


1.25 


1.30 


1.30 


1.45 


1.55 


1 . 55 






5M" 


1.18 


1.28 


1.33 


1.38 


1 . 3 8 


1 . 55 


1 . 65 


1.65 




. 


6" 


1 . 25 


1 . 35 


1.40 


1 . 45 


1 . 4 5 


1 . 65 


1.75 


1.75 


• • t 


... 



• I 1 



Thick 

!U\SS 



I" 

\y 2 " 

2" 

3" 

W*" 

4" 

A-y 2 " 

5" 
6" 



No. 102 



1.42 
1.73 
2.03 
2.35 
2.64 

3.19 

3.86 

4.49 
4.99 
5.69 
6.19 
7.01 
7.51 



No. 112 



1 62 
1.93 

2.23 
2.55 
2.84 
3 . 39 
4.06 
4.69 
5.19 
5.89 
6.39 
7.21 
7.71 



Approximate weight, lb. per sq.ft., crated 



No. 1 



1.82 
2.13 
2.43 

2.75 
3.04 
3.60 
4.26 
4.89 
5.39 

6.09 
6.59 
7.41 
7.91 



No. l: 
L32-A 



1.66 
1.97 

2.27 
2.59 
2.88 

3.43 

4.10 
4.73 
5.23 

5.93 
6.43 

7.25 

7.75 



No. 142 



1.86 
2.17 

2.47 
2.79 
3.08 
3 . 63 

4.30 
4.93 
5.43 
6.13 
6.63 
7.45 
7.95 



No. 1 
1 5 -'- \ 



1.95 

2.26 
2 56 

2.88 
3 . 17 

3 . 72 

4.39 
5.02 

5.52 
6.22 
6.72 

7.54 
8.04 



Actual shipping weight, may vary plus or minus 10 percent 

For export, and 0.13 lh. per square foot board measure to above weights 



No. 162 
1 \ 



2.15 
2.46 
2.76 
3.07 

37 
3.92 
4.59 
5 . 22 
5.72 
6.42 
6.92 
7.74 
8.21 



No. 172 



1.90 

2.21 
2.51 
2.83 
3.12 
3.67 
4 34 
4.97 
5.47 
6.17 
6.67 
7.49 
7.99 



No. 182 



1.42 

1.73 

2.02 

2.34 
2.63 
3.19 
3.85 
4.48 
4.98 



• « 



* m 



No. 192 



1.42 

1.74 

2.03 
2.35 

2.65 



* i 



• ■ 



Heat Losses and Efficiencies 



Insulation 
thickness, 
including 

" cement 
finish 



Heat losses expressed in B.t.u ner smiAro f<™t ™ i 



per hour. 



I ' i " 



2" 



9 ] 

~/2 



:r 






(>IV 



Heat loss, B.t.u, . 
Efficiency, % 

Heat loss, B.t.u. 

Efficiency, % 

Heat loss, B.t.u 
Efficiency, % 

Heat loss, B.t.u. . 
Efficiency, %. . . 

Heat loss, B.t.u. . 
Efficiency, %. . . 

Heat loss, B.t.u. . 
Efficiency, % 

Heat loss, B.t.u. 
Efficiency, % 

Heat loss, B.t.u. . 
Efficiency, % 



175 



100 



225 



150 






Temperature of Surface, deg. F. 
6( * 475 575 



675 



200 Te,nPe l t sr DiS ^T hetW S, Su *- 5 «f Air. d^F 



.286 
86.71 

.207 
90 . 38 

.163 

92.4 

. 1 35 
93.7 

.114 
94 71 

088 
95.87 

.072 
96.66 

.060 
97.10 



.294 
87.75 

.213 
91 . 1 3 

168 
93.00 

. 139 

94.21 

118 

95 . 08 

.091 
96.21 

.074 
96.92 

.062 
97 . 30 



. 302 
88.67 

.220 
91.74 

.174 

93 . 47 

. 144 
94.60 

.122 
95 . 43 

.094 
96.47 

.077 
97.11 

.065 
97.60 



.310 
89.50 

.226 

92 . 34 

.179 

93 . 93 

.148 
94.98 

.126 
95 . 73 

.097 
96.71 

.079 
97.32 

.067 
97.75 



.318 
90.25 

.233 
92.86 

.185 
94 . 33 

153 
95 . 3 1 

.130 
96.02 

100 
96.93 

.082 
97 . 48 

.069 
97.89 



.334 
91.73 

.246 
93.91 

.196 
95 . 14 

162 

95 . 98 

.138 
96.58 

106 
97.38 

.087 
97.84 

.073 
98.19 



.351 
92.87 

.260 
94.72 

.207 
95.79 

.172 
96.51 

.147 
97 01 

113 

97.70 

.092 
98 . 13 

.078 
98.43 



.369 
93.70 

.275 
95 . 30 

.219 
96.26 

.182 
96.89 

.156 
97.33 

.121 
97.93 

.098 
98.26 



083 



775 



700 
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.386 
94.30 

.288 
95.80 

.230 
96.61 

.192 
97.17 

.164 
97.55 

.129 
98.11 

105 

98.48 

.089 
98.69 
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875 



800 



.406 
94.55 

.304 
95.90 

.249 
96.79 



. — 



03 
97 . 38 

.174 
97.70 

. 138 

98.22 

.112 

98.56 

.095 
98.77 



975 



900 



.4 

95.11 

.3. 
96.30 

.25" 

97 . 00 

.21 
97.50 

.186 
97.90 

.14: 
98 . 3 

.119 

98 . 63 

.102 
98.83 
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A double layer of 2" Rock Cork sheets being laid for the skating rink in the Cleveland Arena, Cleveland, Ohio. 
In addition to resisting the strains set up by massed formations in hockey, this floor is capable of holding the 

dead weight of heavy exhibits 



95 



«. 



i; 

i * 

.11 
7 

H 
8 
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J-M Rock Cork is a low-temperature insulating ma- 
irial manufactured from Banroc, a loose rock wool, 
ombined in production with a waterproof binder, 
loulded into sheet form and baked. Its recommended 
ange of use covers all refrigeration applications and 
ther low temperature work. For duct insulation, when 
ibrous Adhesive is used instead of asphalt and when 
ie Rock Cork is securely fastened, the Rock Cork 
lay be used at temperatures as high as 150 deg. F. 

Rock Cork has been used since 1908 with excep- 

material for all kinds 
f cold storage construction. The qualities respon- 
ible for its continued wide use include: 

1. Ability to retain low conductivity at low service tempera- 

tures. 

2. Non-absorption of moisture and odor. 

3. Possibility of thorough sealing against penetration of air. 

4. Immunity to termites, vermin and mold. 

5. Structural strength to permit handling and applying with- 

out breakage, 

6. Ease of sawing and working on the job. 



onal success as an insulating 



Characteristics of Rock Cork 

The conductivity of J-M Rock Cork is 0.33 B.t.u. 
per sq. ft., per deg. F. temperature difference, per 
inch thick, per hour. Due to the natural interlacing 
of the fibres, a large number of minute dead-air cells 
are formed, which are responsible for the high insu- 
lating value. 

The resistance to moisture, which is a marked 
characteristic of Rock Cork, is an important factor 
in maintaining its original low conductivity in service. 
Examination of a number of installations with an 
average of 17 years in use showed a moisture pick-up 
of 1.1 percent average, with no instance of more than 
2 percent. This low moisture absorption adds to 
the longevity of the construction and thus increases 
the economy effected by the use of Rock Cork. 

Due to the nature of its waterproof binder, Rock 
Cork furnishes an ideal base for an asphaltic adhesive 
or finish, assuring an air-tight, waterproof seal. 






tOCK CORK 

ebraary, 1938 (Cancelling sheet dated July. 1935) 



9-D-15 



[IN-80] 




Tinted In U. S. A. 



I N S ULAT10 N 



JOHNS-MANVILL 




Hot-muj i< v// 



r // concrete fl 






\> lin«j m 



i will wl Ba q. 

inuf ! M I Cork, i es 

I a firm si j 

II d all v i 

' foil 

t in ,f 






\ 



AI1 nia < I in ill, inuf k Cork 

from this n 1. 

ue lo n j] 

ra n* b i E xI 

ha\ 



nil! t absorb 






♦• 



i> 



TL^ 



inv 



n 

i j - ■ . 



I \1 






ii 



V. 



I }<,..[ 



'" , • N "» Rock Cork 






n tb folloi 

and !h 

and 1 aTirl ] 
1 



IB ! mi kii i . . 

1 " inn t al 

limitat and bl ; , 

iahrd on m* il 



can 






I* IS 



The sheets weigh 1.25 to 1.33 lb. per sq. ft. pc 
nch of thickness, uncartoned. Cartoned, the weighl 

are 1.4 to 1.5 lb. per sq. ft. per inch of thicknesi 

Rock Cork in lagging form for curved surfaces sue 

columns is made to accommodate diameters fror 

] to 20 ft. : and is supplied 18" long, in thicknesse 

of VW\ 2", 3" and 4", and from 2" to 5" wide, de 

pending on the diameter. 

Flat discs are furnished in iy 2 ", 2", 3" and 4' 
thicknesses in one piece up to 18" diameter; and ii 
o pieces for larger diameters up to 36". 

Rock Cork is also manufactured in granular forn 
for use where an insulation which can be poured int< 
place is desired. Granulated Rock Cork should b< 
packed to a density of 12 to 14 lb. per cu. ft. Fur 

nished in 35-lb. paper bags and in burlap bags ol 
random weights. 

Where hand packing, rather than pouring, is re 
quired to fill irregular spaces, Zerofil is recommended. 
rhis is an asphalt-treated loose rock wool which is 
specially convenient for packing around ice-making 
tanks, etc. Z« »fil should be packed to a density of 
approximately 10 lb. per cu. ft. Shipped in 35-lb. 
\) t bags and in random-weight burlap bags. 

Hock Cork Pipe Insulation is described on other 
dat i ts. 




" s "" U \ "•"" "'• '"' Roc* Cork partu , ,„ ,/,.■ 

' ": "" two* iheeu with a W co, 

«*M*g. Tlu finish used was peril / 

n " l "'"' i """ "i Insulkoi ^nended 



,,., (r ROCK CORK 

'rij.tr,. K (la,,,,!!,,,, ..,„.,., ,,.,,,.,, ,„,_. ,.,,-„ 



Pr 



A 



H N S-M A N V I L LE r 



NSULATION 



Uses for J-M Rock Cork 

J-M Rock Cork in sheet and lagging form is used 
3 a standard cold insulation for any form of cold 
orage construction or refrigerating equipment. Rock 
ork has a record of successful service in meat 
eezers and coolers, quick freeze rooms and equip- 
lent, ice cream hardening rooms, ice storage rooms 
fid ice manufacturing tanks, fruit and vegetable 
orages, air conditioning equipment, rooms and equip- 
lent for the dewaxing of lubricating oils, brine 
jolers, indoor and outdoor cold tanks including much 
pecialized equipment such as gas purifier boxes. 
iareful inspection of jobs insulated with J-M Rock 
iork as far back as 1908, show the material to be in 
erfect condition after these many years of service. 

Applying J-M Rock Cork 

The application of low-temperature insulation of 
tny type involves more care than is common with in- 
ulation against heated surfaces. With low tempera- 
ures, the insulation must not only be permanently 
vaterproofed but must also be sealed against the in- 
illration of moist air which in time would condense 
tnd destroy any insulation. While portland cement 
nay be used for adhesion of Rock Cork, asphalt has 
he distinct advantage of providing waterproof con- 
struction, a most important feature in applying any 




The uneven brick wall at the right is trued up with a coat 
of portUtnd cement mortar before the Rack Cork is applied. 
Note the solid Rock Cork partition being erected at the left 

low temperature insulation. Asphalt also sets much 
quicker than portland cement plaster, making possible 
more rapid application. J-M Rock Cork Asphalt, 
shipped in 450-lb. drums, is prepared especially for 
this work. 

The preferred finish for Rock Cork is J-M Insulkote 
or Zerokote*, which embody the elasticity and adhe- 
sion necessary for a durable waterproofing. Either of 
these should be applied after the Rock Cork has been 
given a brush coat of hot asphalt or Zerokote Emul- 
sion*. Both may be painted, if desired. Aluminum 
paint can be applied directly; any oilier type of paint 
requires a prime coat of shellac or varnish. Portland 
cement plaster may also be used as a finish over Rock 
Cork but is not recommended due to the comparative 
ease with which water penetrates it. 












r 



Rock Cork sheets make ideal partitions where it is desired 
to divide refrigerated rooms. The temporary studs are re- 
moved after erection and a finish of portland cement plaster 

is applied 



*7erakote is a job-mixed finish consisting of 35 percent (or II 
7ero^kote Emulsion 45 percent (or lb.) plaster s S an. 1 20 percent (or 
11 ) of J-M No. 302 Cement and about 4 gal. 33 lb.) .of water The 
j a \~m~nt arf mixe-l rv and then mixed with the Zerokote 
gSSl8io n n d toWch^jTS? of water has been added. More of the 
water is added slowly until a good troweling consistency is obtained. 
l,o much water should be avoided. 




containers. 
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J-M Rock Cork is applied in accordance with th 
specifications which have been developed and found 
sound during many years of experience \ this 

material on all kinds of refrigeration rk. The 

pplication of Rock Cork by J-M Insulation Sc 
Units is made in accordance with these specified) s. 

Thicknesses Recommended 

While many factors, such as the cosi of 1 
tion, and local atmospheric and temperature 
tions, may govern the amount of insul 
should be used, the thicknesses of sir s o U 
given in the following table are recommended for 
general requi renin 



CONCRETE 3LA6 



1 emperatur< j ran^**. «J«*^ 1 




ickness 


-6(1 to- 40 


12"- 


—Three layers 


-40 to- 25 


10 


—Three la yen 


-25 to- 15 
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—Two layers 


-15 to 




—Two I: 3 


(1 to 15 




—Two 1 


IS to 25 


5"- 


1 WO 1 i'3 


25 to 35 


4" — One or two layers 


to 45* 
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or "—Single layer 
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NAIL5 AND CAPS 
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ROCK CORK ASPHALT 
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■tempos art wood f&zm tobe removed aptsr 
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ork construction for ceiling insulation 

JM INJULKOTE 

PORTLAND CEMENT PLASTER 

PORTLAND CEMCNT MORTAR 

J-M ROCK CORK 

ODD JK£tV£RS 




Sol .. Rock Cork partition 



j-rr ROCK COEK ASPHALT 
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J-M INDUSTRIAL PLOOE/NO Oft 
PORTLAND CEMENT TOPPING 
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Hock Cork floor insula!. 
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J-M Asbestos Sheet Millboard 



J-M Asbestos Sheet Millboard is recommended for 
sneral uses requiring sheet or board for protection 
gainst fire, heat, acid fumes, etc. It is frequently 
sed as a fireproof lining for floors, partitions, ceil- 
igs, elevator shafts, ranges, stoves, grates, etc. It also 
as many industrial uses. 

Millboard can be cut with shears to any size desired 
nd fastened with nails or screws. 

The size of the standard sheet is 42" x 48". 
ut the material is also furnished in cut pieces, 
hipped in crates containing approximately 350 lb. 
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J o. 106 Millboard: 

This grade is most commonly used because it is 

)W in price and will take care of the majority of 

3nditions where Millboard is required. It will with- 

:and temperatures up to about 800 deg. F., but is not 

enerally recommended for use at temperatures above f „ i r r . : i .i .. .. „ „ w 

J r tuily used tor conditions where the temperatures ran 



Laying J-M Millboard over Super ex blocks between 
side walls and brick pier in base of asphalt still 



00 deg. F. Thicknesses % 2 " to %". 

to. 105 Millboard: 

This grade is slightly higher quality than No. 106 
lillboard, since it contains longer fibre and is 
lerefore somewhat stronger and more resilient. It 
ill also withstand higher temperatures and may be 
sed for temperatures up to about 900 deg. F. 



hickn 



esses y 32 " 



to y s 



// 



to. 101, No. 102 and No. 103 Millboard: 

These three grades of Millboard are of still higher 
uality than No. 105 in grade of fibre and heat resis- 
mce. They will withstand temperatures up to about 
000 deg. F. The difference between the three grades 
s that No. 101 is hard and stiff, No. 102 is of medium 
ardness and No. 103 is soft and pliable. Thick- 
.esses Y Z2 " to y 2 ". 

Vo. 10LS Millboard: 

This grade is similar in composition to No. 10.1. 
>ut is surface-treated to increase its hardness and 
lensity for conditions requiring an especially strong 
heet. It will withstand temperatures up to 1000 deg. 
\ Thicknesses % 2 " to %". 



as high as 1800 deg. F. and where brittleness was not 
a serious objection. Thicknesses V32" to y 2 ". 

No. 219-S Millboard: 

This is a particularly high grade Millboard, spe- 
cially treated to give it somewhat greater density and 
strength. This grade is principally used for gaskets 
on hot oil, gas and tar lines, oil stills, etc. It is gen- 
erally suitable for use at temperatures up to 1500 
deg. F. Where loss of strength is not a serious objec- 
tion, it can be used for temperatures up to 1800 deg. F. 
Thicknesses %'/' t0 Mi" 

Average Uncratnd Weights 



Inches 



He 

Hi 







-Stock Millboard: 

This grade of Millboard contains an especially long 
trade of fibre and is used for a great many conditions 

■ ■ 

vhere a board of unusual heat-resisting properties is 
equired. It is generally suitable for use at tempera- 
ures up to 1200 deg. F. At higher temperatures than 
his it becomes quite brittle, but it has been success- 



or, 

3 



Per sheet, 12" x l:i 

pounds 



fl// 



2.5 

3 5 
4.6 
6 

7.0 
9 

11 3 
13 3 

17.6 

2 1 . 4 
25 2 
31 5 

12.9 
46.6 



Per square ft ., 

ounces 



2.9 
4.0 

5.3 
6.9 
8.0 
10.3 
12.9 
15.2 
20.1 
21.4 
28.8 
36.0 
19.0 

53 . 3 



Actual weights and thicknesses may vary plus or minus 10 percent 

A specially treated Millboard for use by glasswork- 
ers is available on special order in any grade except 
No. 101-S. Orders should specify "Glassworkers' 
Millboard 7 ' before the grade number. 
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J-M Asbestos Pap 



and Roll Board 




i 



is re 



ing 50 and 100 lb., and in special widths or in cu 
sheets to order, 
quired. Approximate weights and thicknesses of J-M As 

Asbestos Paper is used principally in the manufac- bestos Paper and Roil Board are listed in the folio* 



J-M Asbestos Paper and Roll Board are intended for 
use when an insulating material of minimum thickness 



ture of corrugated insulation in various forms. It is 
also used under the se wed-on canvas jacket over pipe 
insulation to provide a smooth surface for the canvas. 
Some use is found as a wrapping for furnace and 
heater pipes, although the extreme thinness of the pa- 
per, even when several wraps are applied, makes it 
necessarily less efficient as an insulation than Asbesto- 
cel in flexible roll form. In locations where little 
room is available. Asbestos Paper is also used as a 
protection against heat or as a fire retardant betwec 
walls, floors and ceilings. 

Much Asbestos Paper is used in the manufacture < 
other products such as gaskets and proU tive pad 
and as a dielectric in inexpensive domestic electric, 
appliances. Asbestos Paper has also mam other uses 
the knowledge of which is limited to the industry in 
which it is utilized. 

Rolls of Asbestos Paper, weighing 50 and 100 lb., 
are regularly furnished in widths of 18", 24", and 36" 
(also 36" to 37^"). Paper may also be ordered in 
other widths or in cut sheets or in 254b. rolls. 



ing table. If material is necessary which meets close 
tolerances than listed in the table, the nearest Johns 
Manville office should be consulted. 

Asbestos Paper 



Approx. thickness,* 
iaches 


Approx. weight'* per 100 sq. ft., 

pounds 


.015 
.019 

.029 
.( 2 

.0625 


6 
8 

10 
12 
14 
16 
32 




Asbestos 


Roll Board 




— ~ ■ — 




48 
6t 



* Actual thickness of Roll Board may vary zh .02". 
** lb- actual weights may vary rb 10 percent. 

Special grades of J-M Asbestos Paper are supplie< 
for various industrial uses. They are used as a di 
electric in motors and other units subject to heat 
Grades are available for the filtration of chemical 



A 12-lb. Paper Tape is available in standard rolls 1 , T*^ C ' e11 ^P^gms used in the man 



84 ft. long in 2 



ff 



and 3" widths. Packages of the 2 



// 



M I 

ufacture of chlorine by electrolysis of brine 



3e contain 18 rolls and of the 3" tape, 12 rolls. Where high heat resistance and the elimination o 

J-M Asbestos Roll Board is similar to Asbestos Pa- ° bJeCti ° naMe iu f n S are required, as in welding an< 



per but is used where a heavier material is required. It 
is furnished in standard rolls 18" and 36" wide, wei°h- 



neon sign manufacture, the specific use of the pape 
should be stated on the order, as "Asbestos Paper fo 
Welding" or "Asbestos Paper for Neon Signs." 
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Asbesto-Sponge Felted Pipe Insulation 



For temperatures to 700 deg. F. 



Asbesto-Sponge Felted Insulation is the most effi- 
cient commercial heat insulation for pipes conveying 
steam or fluids, the temperatures of which do not 
exceed 700 deg. F. 

It is especially designed to withstand, permanently 
and without disintegration, the high temperatures, as 
well as vibration and wear and tear, encountered in 
modern engineering practice. 

Constructed from felts composed of asbestos fibres 
and small particles of spongy cellular material, 
the insulation is built up to the required thickness in 
laminations about forty per inch of thickness, ce- 
mented together at intervals. For pipe insulation, 
these felts are wound one over the other until the 
desired thickness is obtained and the cylinder then 
AJ split lengthwise to permit application. 

The principal advantages of Asbesto-Sponge Felted 
Insulation over other types lie in its high efficiency 
and in the permanency with which it retains this, high 
efficiency in service. Soaking Asbesto-Sponge Felted in 
water and then drying it out again has practically no 
effect upon its efficiency. 

Its high insulating efficiency is due to its construc- 
tion, which gives an enormously large number of very 
minute, completely enclosed air spaces. It is a well- 
known fact that small, completely enclosed air spaces 
provide the most effective form of insulation which is 
commercially available. 

Asbesto-Sponge Felted, because it is fabricated, 
costs more than a moulded material. The cost of pipe 
insulation, however, is but a small part of the entire 
job. There are such items as cement, canvas, paste, 
sewing twine, paint, labor on pipe and fittings, ex- 
penses of mechanics, etc. The cost of an Asbesto- 
Sponge Felted job is therefore not much more than 
that of an 85% Magnesia job at the time of applica- 
tion, and is much less when the constant saving and 
sturdiness is considered. It is the cheapest per year 
heat insulation made. 

The felted nature of Asbesto-Sponge Felted makes 
it flexible to a considerable extent, and the insulation 
before and after application will stand much abuse 
without becoming damaged. Being so constructed as 
to eliminate breakage in shipping, handling and after 




applying, it can be removed and replaced many times 
without loss of insulating efficiency, 

Asbesto-Sponge Felted is adaptable to all sizes of 
piping, with the minimum expenditure for labor. 
This applies particularly to large pipe sizes, where 
this insulation is furnished in one piece, and not in 
segments as are moulded forms of insulation. 

Asbesto-Sponge Felted Insulation is furnished in 
3-foot sections, in thicknesses from 1" to 3", to fit ac- 
curately any commercial size of pipe, finished with a 
canvas jacket and furnished with lacquered bands for 
holding in place. The 3" thickness is furnished in 
two-layer construction, unless solid construction is 
specified. Thicknesses less than 3" are furnished 
solid, unless otherwise specified. 

Being split on but one side only, for pipe sizes 3" 
and larger, the heat leakage through joints is reduced 
to the minimum, and application is made easier. 

Asbesto-Sponge Felted can also be supplied in sec- 
tions to fit straight runs of copper pipe or tubing with 
tlie following outside diameters: % > 72 i 78 , /8 > 

IVs", 1%", 1%" 2%", 2%", 4 ', 3%", 4V 8 ", 

5%" and &/&"• 

Asbesto-Sponge Felted Insulation is also furnished 
in sheet or block form in a number of convenient sizes 
as described in another data sheet. 
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Waterproof Asbestos Jacket 

Asbesto-Sponge Felted Pipe Insulation can be fur- 
nished with an integral waterproof asbestos jacket 
attached at the factory. This 3-ply jacket is supplied 
with a 4" wide side-lap and with strips of felt 7 



Permeable Asbestos Jacket** 

For use where -ubjecled to inundations, Asbe 
Sponge Felted can be furnished with a water-per 
able jacket of wire-inserted asbestos cloth. This j 
mits the escape of water or steam from the p 



wide for a double circumferential wrap at the ends, insulation without disruption of the covering. 



The jacket is split so that the pipe insulation can be 



The jacket, which is attached to the pipe insulatil, 



applied in the regular manner. On the pipe, the laps is provided with a 4" circumferential lap at one e f 

are turned downward to shed water and sealed with and two 4" laps over the longitudinal joint. Wl 

Laptite.* The side-laps of circumferential strips the insulation is applied, the longitudinal laps 

are made on the opposite side from the jacket lap. held together, folded double and sewn to the jacl 

No. 16 B & S gauge Copperweld wire rings are applied as is also the end lap. Copper wire or wire-inser 

over the jacket on not more than 4" centers. This wire, asbestos cord is used for stitching, together with c< 



together with copperized staples and Laptite is fur- 
nished with the insulation. 

*An asphaltic cement furnished in J<. 1, 5, 25 and 50 -gal. containers. 



perized staples and i\o. 16 B & S gauge Copperw* 
wire for holding ihe insulation on 4" centers. 

**U. S. Patent No 2,023,985. 



Thickness Recommendations 



Steam pressure 
or condition 



Hot Water 

Oto 251b. 

25 to 100 lb. 

100 to 200 lb. 

Low Superheat 
Superheat 
High Superheat 



Temperature 
degrees F. 



212 to 266 

267 to 337 
338 to 387 
388 to 499 
500 to 599 
600 to 700 



Thickness of insulation, 

inches 



Pipes 
larger 

than 4" 



1 

1 

r, 

2 
2% 

3 

3% 



Pipes 

2" to 4" 



Pipe 
smaller 

than 2" 



1 


1 


1 


1 


1 


1 


1% 


1 


2 


1'. 


2Vi 


2 


3 


2 



Carton Contents and W eights of 2" Thicknes 



Pipe size, 

i !., - 



1 

V/4 

1 * ■: 

2 

2% 

3 

A 

4V2 



A 1 1 . a t 

1>CT 5< II 



4.3 
4.7 

5.2 

5.7 

6.2 

7.6 

9. 

9.8 

11.5 

12.6 

13.7 

15.0 



No. of 
sections 



28 
24 
20 

17 

15 
12 
11 
8 
6 
6 
5 
3 



Insulation, 
feet 



84 
72 
60 

51 
45 
36 
33 
24 
18 
18 
15 
9 






Approx. gr< I 
weight. Hi 



118 
110 
103 
99 
94 
90 
96 
73 
74 
81 
74 
49 




Asbesto-Sponge Felted Pipe Insulation withstands severe 

as well as the vibration and shock of 



weathering on 
mechanical impact 



outdoor U 



mes 
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Approximate Weig 

lb. per section, uncrated* 



Pipe 

size, 

inches 



Thickness, inches 



IV 



ft 



•To 
add 



y 2 


8.9 


13.0 


25 


% 


9.5 


13.6 


2e 


i 


10.4 


14.8 


28 


iy* 


11.4 


16.2 


29 


iy 2 


12.0 


17.0 


31 


2 


13.3 


18.8 


34 


2y 2 


14.7 


20.7 


37 


3 


16.5 


23.1 


41 


3V 2 


17.9 


25.2 


43 


4 


19.4 


27.1 


46 


4% 


20.8 


29.0 


49 


5 


22.7 


31.5 


53 


6 


25.6 


35.2 


59 


7 


28.3 


39.1 


65 


8 


31.0 


43.0 


70. 


9 . 


34.0 


47.5 


76. 


10 


37.2 


51.3 


83. 


12 


43.0 


59.2 


95. 



est 
20 



imate crated weight 
percent. 



______^_ 1 ^*<< miceiitog slleet drtted June ljm) 



Printed In "U.S. A 



U JOHNS-M A N VI L LE 



• 



INSULATION 



\sbe : 

-per 

bis 



ie 



P 



Asbesto-Sponge Felted (sectional) 
Heat Losses and Efficiencies 

Heat losses expressed in R.t,u, per square foot of pipe surface, per degree temperature difference, per hour 

Efficiency expressed in percent of bare pipe losses. 



ilati 



I 



nee 



loMtoftaa 



ps 
jaci 
ase 
he 

erw 



ne$, 



x. gro 
ht. Ib.| 

18 
10 

L>3 

» 
)6 
13 
'4 
II 
'4 
\9 




«] 



ches 




125 

SO 



175 
100 



225 



Temperature of pipe — .leg. Fahr. 



275 



325 



37 5 



I- 



47> 



Temperature difference belwecn pipe and air — dejj. Ffthi 
ISO 200 2SO 100 ISO LOO 



525 
•150 







Nominal pipe size 


V2 






1 


Heal Loss. B.t.u. 

Kill. i.-n. y % 


619 

68 26 


.638 
70.36 


658 
72 59 


677 
74.60 


697 
76 39 


717 
78 00 


1 


Heal Lo6^. B.t.u. 

Ii. ii'iii y % 


566 
70.98 


.583 
72 91 


.601 
74 95 


618 
76 80 


.636 
78 45 


654 
79.92 


n. 


H<»at Loss, 8.1. u. 

Efficiency % 


507 
74.00 


.522 
75 78 


538 
77.59 


553 
79 24 


.569 
80 72 


585 
. 82 05 


-'.■ 


Heat Ij»a, B.l.u. 

Elli- ii w \ % 


.473 
75 73 


.486 
77.41 


500 
79 18 


,513 

80.75 


527 
82.15 


541 
83 13 



Unit Loss, B.t.u. .439 152 .465 178 

Ellirieiicy % 77.49 79 00 80 62 82.06 



492 505 

83 32 84 51 



738 
79 65 

673 

8 1 44 

.602 

83 40 

.555 

84 70 

5 1 

85 69 



758 

81 20 

691 

82 86 

.618 
84 70 

570 
35 86 

533 

86 80 



779 
82.55 

710 

84 09 

.635 

85 77 

.585 

86 .90 

547 

87 75 



I Heat Loss, B.t.u. 
Efficiency % 

IM Heal Loss, B.t.u. 

Efli. ifin > % 
2 Ural L09B, B.I.U. 

Efficiency ' , 

2H Jlcat Ixjss, B.t.u. 
Efficiency % 

B.l.u. 
Efficiency % 



Nominal pipe size %" 

.565 582 .599 .617 

71.02 72 96 75 03 76 82 



.509 
73.90 

453 
?o . T7 

.419 
78.51 

.384 
80 30 



.524 
75 66 

466 
78 37 

.430 
80 04 

395 
81.65 



.540 
77 50 

480 

80 00 

.442 

81 59 

407 
83 05 



555 
79 17 

. 493 
81 50 

453 

83 00 

418 

84 30 



Nominal pipe size I 



■1 Ileal Loss, B.l.u. 
Efficiency % 

Heal Loss, B.l.u. 

i< i fin y % 

2 Heal Loss. B.t.u. 

Elll< I'l.ry '", 

IM Real Loss. B.t.u. 
Efficiency % 

3 Heal Loss, B.t.u. 
1 fDciency % 



.508 
73 94 

157 
76 . 57 

401 
79 42 

.370 
81.02 

.340 
82.56 



.524 
75 66 

.471 
78 11 

413 
80.83 

.380 
82 . 35 

.350 
83 75 



.540 
77 50 

485 
79 79 

425 

82 30 

390 

83 75 

360 
85.00 



.556 
79 15 

499 
81 . 26 

.437 
83 60 

.400 

85 00 

.370 

86 11 



1 Heal Loss. B.t.u. 

Efficiency % 

!'_ Heal Loss, B.t.u. 
Efficiency <~, 

Heat Ixm». B.t.u. 
Efficiency \ j 

2H Heat Loss, B.l.u. 
Efficiency % 

3 Heat I,. I', r.u. 
Efficiency ', 



Nominal pipe size V/a" 
481 



167 
76.05 

.415 
78.71 

.370 
81.02 

.328 
83.17 

301 
84.56 



77 68 

.427 
80.16 

.380 
82.35 

.337 
at. 35 

310 
85.60 



.496 
79.32 

no 

81.66 

391 
83.71 

.347 
85 . 55 

319 
86.71 



510 
80 85 

.452 
83.04 

.401 
8-1 97 

356 
86 64 

328 
87.70 



1 H.i.1 Uk*. B.I.H, 
Efficiency % 

1 ':■ Ileal I am, B.l.u 



Nominal pipe size Ify" 

.444 .458 .472 .486 

77.22 78.71 80.34 81.78 



Effiri 



■•"••y % 



2 Heal low, B.t.u. 

HlJIl- hlin % 

Heal Lots, B.t.u. 
Effii iencj % 

5 Heat/Loss, B.t.u. 
Efficiency % 



.392 
79 90 

.341 
82 . 50 

.307 
84.25 

280 
85.64 



104 
81 .24 

351 
83.73 

.316 
85.33 

288 
86.61 



416 
82.67 

.361 
84.95 

.325 
86.45 

.297 
87 62 



.428 
83 .94 

.371 
86 08 

.334 
87.46 

.305 
88.55 



1 Heat Loas. B.t.u. 
Efficiency % 

1 Heat Low B.t.u. 

I -ill- inn s '/ Q 

2 ['ii Loss, B.l.u. 
Efficiency % 

*H Heat Loss, B.t.u. 
Effimi m j j 

3 Boil l^ss. B.t.u. 
Efficieni y % 



Nominal pipe size 2" 



.414 
78.78 

.361 
81.49 

.312 
84.00 

.279 
85.69 

254 

86.97 



.427 
80 16 

372 
82 73 

.321 
85 . 09 

.287 
86 66 

.261 

87.87 



440 
81.66 

.384 
84 00 

.330 
86 25 

295 

87.70 

.269 
88 79 



153 
83 00 

.395 
85.19 

.339 

87 26 

.303 
88.64 

276 
89.64 



635 
78 19 

571 
80.65 

.507 
82 82 

465 
84 25 

130 
85 . 44 



573 
80.59 

.514 
82 59 

150 
84 75 

411 
86 07 

.381 
87.09 



.525 
82 21 

165 
U 25 

.412 
86.05 

366 
87.60 

.338 
88.55 



501 
83.02 

.441 
85.05 

.382 
87 05 

341 
88,34 



314 
.35 



.467 
8-1 18 

.107 
86 20 

349 
88 17 

.312 

89 n 

.284 

90.37 



.653 
79 97 

.587 
82 00 

.521 
551 (13 

177 

85 36 

442 

86 15 



.672 
81 46 

604 

83 35 

.536 
85.22 

190 

86 49 

l". 

87 45 



.690 
82 90 

..20 
84.65 

86 

502 
87 . 56 

167 
88 12 



589 
81.95 

.528 
83 80 

162 

85.84 

421 
87.09 

.391 

88 00 



.606 
83.29 

5 1 3 

H5 02 

.475 
86.90 

.432 
88.09 

102 
88 91 



540 

83 15 

478 
85.36 

423 
87.03 

376 

88 16 

.347 
89.36 



.5 
8 1 66 

192 

86 1 3 

.435 
88 00 

387 
32 

.557 
9015 



.515 
84 . 20 

153 
86 09 

392 
87.97 

.353 

89 17 

323 

90 09 



.530 
85.38 

166 
87 . II 

.103 
88 88 

363 
8999 

133 
90.82 



180 
85. 2R 

419 

87.15 

.358 

89 02 

.320 
90.18 

.292 

91 '" 



I'M 
86 37 

132 

88 09 

.368 

89 85 

3 2 9 
90.93 

300 

91.73 



.65 

84 55 

558 
86 16 

188 

87.90 

443 

89 02 

M 

89.76 



>71 
84 

SOS 

87.49 

.416 
88 95 

.97 

.567 
90.90 



545 

86.50 

170 

88 I i 

II I 

89 74 

373 

90 75 

312 

91 52 



508 
87.41 

III 
89 00 

378 

00 6 1 

338 
91 63 

309 
92 



709 

;;i il 

637 
B5 

565 

87 

5 1 5 
88 

480 



.6M 
64 

' 
87 If 

I 

88 75 

I - 5 
80 

90.50 



5 
86 85 

88.37 

458 

89 

90.83 

I 

•'I S3 



.51 
87.43 

193 
88 95 

126 
90 45 

3 
91.39 

..'552 

92 12 



.523 

88 27 

' 

89 76 

389 

91 28 

348 

92 20 

318 
02 88 



575 
500 



.800 

83 .7 1 

72 

85 19 

.652 

86 75 

.600 
87.80 

56. 
8856 



i - " 
SO 



175 

too 



oor ( 



I r-mprrature of pipe— <leg. Fahr. 
275 325 375 I2S 



17 ', 



TemiMM'Oliirc JifTcrcnce betw«*ri pipe and air — «Je«. Fahr. 
ISO 200 250 30O 350 100 



S25 



450 



Nominal pipe size 2J/2" 



.391 
79 95 

.339 

. 60 

291 
85 07 

.259 
86.. "I 

236 
87.90 



. 403 

81 30 

< 10 

83 80 

.299 
86.11 

.266 
87.65 

212 



U0 
82 ■ 

360 
8500 

108 

8" 16 

21 

88 I 2 

.249 
89.63 



428 
83 9 I 

570 
86 11 

346 
88 I 1 

280 
89.50 

255 

90 I I 



141 
85 . 05 

.381 
87.09 

325 
88 99 

288 
90.2 1 

262 
91.12 



728 

85 21 

65 1 

86 71 

580 
88.21 

528 
89.26 

I 
98 



658 
86 62 

88 02 

.515 
89 

466 
90 

"i 16 



.603 
87 

333 
89 16 

■ 
90 

419 

91 

588 
92 1 2 



Nominal pipe size 3 



372 

321 
83 

272 
86 05 

2 
87 

217 
88 



20 

84 62 

280 
87.00 

.246 
88.56 

.223 



83 

.34] 
85 

2 

88 .'in 

.2 

89 "' 

230 

1 ' 



106 

i I 
86.81 

296 
88.90 

.260 

90 

2 
"I II 



Nominal pipe size 3%* 

360 .371 .383 
81.54 82 26 84.04 85.21 

309 3 .337 

84.1 86 M 87 



.2' 

. 

2 
30 

. 
54 



21 
08 



2 
88 

89 

. 
91 



284 

. 
90.66 

222 
9 1 67 



N*>rr<i>t<<l pipe size 4 



.50 



' 



.31 
I 



87 ."6 



.576 
88.30 

506 
89.70 

.4 

91 12 

.301 
92.00 

362 

92 61 



88 

. 
89 



89.50 

2 I 
90 



119 

86 

88 

_ 
90.29 

209 
91 29 



383 
85 

87 

- 

239 
91-04 

215 
01 94 



Nun, iita! pipe size P/2 



34 
82 

29] 
85.07 

245 
87 W 

211 
80 02 

191 

90 20 



.356 
83.46 

{00 

86 06 

252 

88.30 

220 
89.78 

196 

90.90 



367 
84.70 

300 
87 1 2 

•60 
89 16 

226 
90 . 58 

.202 

01 58 



.378 
85.80 

518 
88.06 

267 
8998 

:■: 

91 .10 

92 21 



\nminat pipe size 5 



.537 

89 07 

.470 

90 15 

300 

9 1 90 

357 

92 75 

327 

93 0. 



.387 
82 72 

286 

85 

238 
87 79 

207 
89 38 

185 

90.51 



.317 
83 

295 
86 

_' 1 ■ 
88 62 

213 

90 10 

190 

91 18 



358 
85.09 

;:n l 
87 

252 

89 50 

219 

90 87 

196 

91 84 



86.18 

:• 

88 .25 

.2 
90 28 

22: 

91 .56 

201 
92 »6 



.418 
85.81 

361 

87 76 

305 
89.66 

268 
90 

.24 

91 .77 



1 10 
86 80 

88.62 

3 1 3 

90 ! I 

.275 

91 56 

: 1 

92 36 



106 
86 

347 

88 21 

.292 

90 II 

256 

91 33 

92.24 



18 
37 17 

89 

.: 
90.80 

■ 
91 93 

92 



395 

86.61 

838 

282 
90 

! 

9 1 67 

.2- • 
92~ 



MM, 

87.55 

147 
89 

91 10 

2 

92 24 

227 
04 



328 
88 

90 60 

.2 

91 "0 

21 8 
92.78 



100 
87 "1 

.337 
89 66 

282 
91 

215 

92 is 

219 

93 28 



;70 
87.15 

122 
0.9 09 

267 

90.95 

2 
92* ll 

207 
92 99 



88 I 

3 

89 85 

271 

91 

238 

92 70 

212 

93 48 



112 
87 

582 

89.16 

12 

91 12 

02 

.2 
1 



131 

118 1 1 

368 

89.85 

309 
91 18 

271 
92 

2 J 2 
93 



• 18 
88 

.357 
90 15 

24H 
I 78 

260 
92 83 

234 
93 



112 
88 64 

547 

90 i' 

g90 

92 00 

2 

93 05 

226 
93 77 



101 
88 94 

311 
90.60 

282 

02 22 

2 
93 21 

218 
9399 



ni 

88 7 5 

90 20 

.331 
91.80 

290 
82 

263 

93.18 



167 
89.54 

103 

-in 

341 

92 

298 
93 12 

2:1 
<*3.93 



143 
02 

;tj! 
64 

3 1 7 

92 1 ' 

2 

93 12 

2 
84 



I -.6 

389 

•'I 28 

326 

92 

286 

93 59 

.257 

•vl J l 



1 
89 

I 
90 90 

'.06 

''2 i_ 

267 

93 38 

240 
94 



I! I 
-.<■ '•;; 

.378 
91 

H5 

92 . 9 1 

93.81 

217 
91 16 



12 1 

89 

.357 
91.15 

297 

92 61 

259 

93 58 

232 

•i I 26 



136 

90 23 

168 

01 75 

505 

93 16 

.267 
94.02 

250 

94 6 1 



112 
89 78 

.35 

91 32 

289 

92 8-1 

251 

93 78 

221 
91 15 



124 

90 50 

T .60 

91 94 

297 

93 35 

258 

94 22 

231 



S75 



SOU 



454 

86.07 


468 

87 10 


.181 
83 08 


495 
88.91 


.506 

89.. 


.392 

87.97 


.403 
88.88 


111 
89 71 


IL 
90 15 


437 
91 12 


334 
89 75 


344 
90.52 


353 
91 26 


01 87 


9-1 12 


205 
90.95 


. 303 
91 65 


in 
10 


32<i 

92 


328 
93 14 


.269 
91.74 


277 
92.36 


284 
92 96 


292 


300 
5 91 



I 79 
90.26 

411 
01 

550 
92 90 

93.78 

.278 
94 35 



469 

90 46 

100 

9 1 88 

335 

93 

294 

01 <>_• 

264 
94 



1 SS 

" ; 

:88 

92 12 

323 

93 44 

282 
91 27 

- 
94.8-1 



90.90 

378 
92 32 

m 

93.64 

271 

94 U 

216 

95 00 



135 
01 16 

370 
18 

305 

93 80 

26S 

94 62 

237 

95.18 



m 
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ASBESTO-SPONGE FELTED, SECTIONAL: HEAT LO»M 
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INSULATION 



JOHNS- MANVILL 



ASBESTO-SPONGE FELTED (SECTIONAL) 
HEAT LOSSES AND EFFICIENCIES (continued) 

, ■ m t . „( „;™ tnrfarp ner decree temperature difference, per hour. 

Heal losses expressed in B.t.u. per square foot of pip< surface, f er a V; e , H 

F.ffiriP.ncv exnres jn percent of Lare pipe Josses. 
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J0HNS-MANV1LLE 



INSULATION 



J-M 85% Magnesia Pipe Insulation 



For temperatures to 600 deg. l\ 



J-M 85% Magnesia Insulation, suitable for tem- 
peratures up to 600 deg. F., combines the high insu- 
lating qualities of carbonate of magnesia and asbes- 
tos, affording a light, efficient insulation. 

Under actual service conditions, J-M 85% Mag- 
nesia has proved to be the most durable and efficient 
insulation of the moulded type. The J-M manufac- 
turing process produces an 85% Magnesia with the 
maximum number of voids or minute dead-air cells 
which increase its natural resistance to heat transmis- 
sion and reduce its weight. In addition, it provides 
maximum mechanical strength consistent with high 
insulating efficiency. 

85% Magnesia Pipe Insulation is moulded in 3-ft, 
lengths, in the following thicknesses: Standard, l 1 /^' • 
2", 2y 2 ", Double Standard, and 3" (double layer), 
to fit standard pipe sizes. The thicknesses of Stand- 
ard and Double Standard for various pipe sizes are 
shown on the reverse of this sheet. 

85% Magnesia Pipe Insulation for smaller pipe 
sizes is furnished in sectional form, packed in crates 
or cartons with canvas jacket and metal bands. When 
ordered without canvas jacket, sectional insulation is 
wrapped in kraft paper. 




Insulation for larger pipe sizes is furnished in 
segmental form, without canvas or bands. Equal 
segments are supplied approximately 5" wide along 
the inner arc. Odd width segments, where necessary, 
are of the proper width to complete the circumference 
of the particular pipe size. The form in which the 
various sizes of 85% Magnesia Pipe Insulation is 
furnished is shown on the reverse of this sheet. 




J-M 85% Magnesia on 



*. ~- line, of d. *-** **> °> "" T ™ C "" 5 ""^ C ™""> 



J-M 85% MAGNESIA PIPE INSULATION 
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INSULATION 



JOHNS-MANVILLE 







The terms Standard Thick and Double Standard 
Thick apply only to 85% Magnesia Pipe Insulation 
Double Standard is furnished in two layers, each 
layer Standard thick. The table gives actual thickness 
of Standard and Double Standard Thick Magnesia. 







Double 


• 




Double 


Pipe 


S la nd p rd 


Standard 


Pipe 


Standard 


' Standard 


B1ZI 


thick, 


thick. 


size, 


thick, 


thick. 


inches 


inches 


inches 


inches 


inches 


inches 


v% 


v% 


i% 
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iH 
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2% 
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IK 


2y 2 
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i",, 


12 


1H 


3 


2H 
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2K« 


14 


Wi 


3 


3 


m 


2 ' 16 


16 


IH 


3 


3.^ 


i 


2 ' fe 


18 


\Vi 


3 


4 


1H 


2X 


20 


Wt. 


3 


•1 J i 


1% 


2X 


2\ 


w% 


3 


5 


Mi 


2H 


30 


iy% 


3 



J-M 85% Magnesia Pipe Insulation on main 

steam header 



Also furnished in the forms of block and lagging 
as described in another data sheet. 



Weight in pounds per standard 3-foot section, uncrated 



Thick- 
ness, 
inches 



Nominal pipe sizes, inches 



l A 



Std. 

Dbl. 
Std. 



2V 2 



1.62 
3.77 
4 86 
6.11 

8.95 

12.40 



1.85 



4.12 



5.31 

6.75 

9 80 

13.20 



2.02 



4.59 
5.80 



IK 



i 



30 



10 50 
14.00 



2.39 



5.10 



6.42 

7.89 

11 .25 

15.20 



1J4 



2.74 
5 . 52 
7.2:5 
8.40 
11.90 
16 00 



3.77 
6.27 
9.82 
9 42 
13 20 



17.40 



2H 



4.30 



7.16 



10.90 
10.60 

1 I 50 



19. J 



5.0 
8.1 

12 3 
11 9 

16.1 



3M 



5.57 

8.83 

13 .40 

12.90 

17.40 



21.1 22.60 



6.83 

9.70 

16.40 

I 00 

18 80 
2 1 . 20 



\v 2 



7.42 

JO. 50 
17.60 
15 20 
20.00 
25.90 



8.05 
11.40 

19.00 

16.40 



21.55 



27.70 



6 



9 35 



13.10 
1.50 
18 60 
24.50 
31.10 



11.9 
11.7 

27 3 
20.8 
27.3 
31.4 



8 



13 2 
16.3 
29.9 
23.0 
29.9 
37.5 



9 



10 



14.5 
18.0 
32.6 
25.1 
32.6 
40.7 



16.1 
19.8 
35.7 
27.5 
35.7 
44.3 



12 



23.0 
23 
50.7 
31.6 
40.9 
50.7 



N om i - 

rial 

Pipe 

size, 

inches 



Form in u,hich 85% M ^nesiq Pipe Insulation isfurnished 



WAUKEGAN 



Under 8 

8 

9 

10 

11 

12 

14 

Over 14 



1H" .thick 

incl. inner 

layers of 

Dble. Std. 

and 3" thick 



sect . 
sect. 

SCL L ■ 

sect, 
seg.*; 
seg. - 
seg. 



2" 
and 

thick 



sect. 

seel 

sect. 

sect, 
sect. 

seg. If 

seg.f 

seg. 



Outer 
layers 
of 

Dble. Std 
and Z" 



MANVHXE 



sect. 

sect . 

seg.H 

seg. 
seg, 

seg. 

seg. 



1 W and 2" 
thick, incl. 

inner layers of 
Dble. Std. and \\" 



2W 

thick 



sectional 
sectional 
sectional 
sectional 
sectional 
segmental - 
segmental f 
segmental 



sectional 

sectional 

sectional 

sectional 

segmental 

segmental 

segmental 
segmental 



iter Layer Only 



Dhle. Std. 



sectional 
sectional 
segmental ^ 
segmental If 
segmental 
segmental 
segmental 
segmental 



3" thick 



REDWOOD CITY 



IK", 2" and 2,4* 
. thick, Incl. 
inner layers of 

Dble. Std. and 3" 



Sect. 

ay 



-Furnished in sectional form, with canvas and metal h an A a 
," t? wgmeDUd form without canvas omX,* " 
Can be furnished sectional, if so ordered oanOs. 

Hi and 2" thick are furnished sectional , 2>A" thick is furnished in 



sectional 

sectional 

segmental 1 

segmental If 

segmental 

segmental 

segmental 

segmental 



sectional 
sectional 
sectional 

ft 

segmental 

segmental 
segmental 
segmental 



Outer layers 

only of 
Dble. Std. 
and 3" 



sectional 

segmental 

segmental 

segmental 

segmental 

segmental 

segmental 

segmental 
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AnL 85 x^r GNESIA PIPE INSULATION 

__f^™*Mtunce..i„s sheet dated Jnne mi) 



Printed In U. 8. A. 



' 



JOHNS. MANVILLE 



INSULATION 



J-M 85% Magnesia (sectional) Heat Losses and Efficiencies 

Heat losses expressed in B.t.u. per square foot of pipe surface, per degree temperature difference, per hour. 

Lmciency expressed in percent of bare pipe losses. 











TnfuUuoo 
it** 



125 
SO 



175 
LOG 



225 



TempHatun • r en* — dec. Fohr. 
27S US 375 i:s 



475 



IrroptntMB difference between pi|w mui ui •dee PeJii 

■ It '1AA 1CA i. ... • >.. 



ISO 



200 



250 



300 



150 



400 



523 



«SQ 



I 

DM. 

3 



Heal Loss, B.t.u. 
Efficiency % 
Heat Loss, B.t.u. 
Efficient y % 
i Ileal Los*. B.t.u. 
Efficiencs ' ', 
Heat Loss, B.l.u. 
Efficiency l c 
Hea* Loss. B.t.u. 
Efficiency l , 
Heat Loss, B.t.u. 
Efliciene) ''; 



.Nomina/ pipe size */%* 

788 803 819 .831 

59 51 62 70 65 89 68 72 

650 660 671 681 

66 65 69 84 72 03 74 45 

6H 624 633 643 

68.45 71 00 73 63 75 89 

585 591 603 612 

70 00 72 40 71 89 7 7 05 

540 548 556 564 

72 30 7 1 55 76 80 78 85 

506 513 521 528 

7 1 05 76 15 78 29 80 18 



850 
71 18 

692 
76 

65 : 
77 85 

621 

78_''-, 

.573 

80 57 
536 

81 83 



.867 

73 40 

703 

78 42 
664 

79 62 
631 

80 64 
581 

82 18 

545 

83.28 



883 

75 6H 

715 

80 29 
67 1 

81.41 
641 

82 33 
.590 

83 7i 
553 

84 75 



.900 

77 69 

726 

82 00 
685 

83 00 
651 

83 87 
.599 

85 L5 
.562 

86 06 



016 

79 45 

737 

83 -18 
696 

84 40 
.661 

85 19 
.608 

37 

571 

87 20 



.\ominal pipe size 3 / 4 



Sid. 



Heat Loss, B.t.u. 
Efficiency % 
Heat Loss, B.t.u. 



Efficiency % 
Dbl. Std Heat Los*, B.t.u. 

Efficiency ''; 
S Heat Loss, B.t.u. 

Efficiency 

Heat Loss. B.I.U. 



3 



Efficiency ^ 
Heal Loss. B.t.u. 
Efficiency ' 



.714 

63 40 

681 

70 20 
547 

71 95 
519 

73 40 
476 

75 56 
443 

■ 29 



.728 

66 17 

589 

72 62 

.555 

74 20 
528 

75 15 

77 55 

450 

79 10 



742 

69 10 

.598 

75 09 
.564 

76 54 
536 

77 65 
191 

79 54 
457 

80 95 



756 

71 63 

608 

77 20 
573 

78 50 
51 5 

79 54 
498 

81 32 

464 

82.60 



.771 

73 86 

618 

79 05 
.583 

80 24 
.553 

81 25 
505 

82 87 
171 

84 04 



__787 

75 85 

628 

80 70 
592 

81 84 
.562 

82 75 
.513 

84 26 

.478 
85 



803 
77.87 

638 
82.41 

602 
83 10 

570 
HI 28 

.522 

85 60 
186 

86 60 



819 

79 70 

649 

83 91 
611 

84 85 

579 

85 64 
530 

86 85 
193 

87 77 



.835 

81.29 

659 

85 2 
.621 

86 08 
.588 

86 82 
.53 K 

H7 94 
.501 

88 76 



Nominal pipe size I 



«.l 



m 



_ 3 



Heal Loss, B.t.u. 
Efficiency 
Heat Loss, B.t.u. 
Efficiency 9? 
Dbl. Sid. Heal Loss, B.t.u. 
Efficiency 

2 Heat Loss, B.t.u. 

Efficiency ' ", 
Heat Loss, B.t.u. 
Efficiency % 
Heat Loss, B.t.u. 



^ : . 



Efficiency ' 



.652 
66 5.5 

522 
73 21 

489 
71 94 

462 
76 33 

121 
78 40 

390 
80 00 



665 

69 09 
530 

75 38 
497 

76 90 

470 

78 15 
428 

80 12 

397 

81 55 



.678 

71 78 

.539 

77 

505 
78 97 

17H 

80 10 
1.15 

81 88 
103 

83.20 



692 

"1 04 

548 

79 43 
513 

80 76 
486 

81 76 
442 

83 41 

109 

81 65 



Nominal pipe size V/4* 



Std\ Heat Loss. B.t.u. 

Efficiency ^ 

1 m Heat Loss. B.t.u. 

Efficiency *Tc 
Dbl. Std. Heal Loss. B.t.u. 
Efficiency % 

2 Heal Loss, B.t.u. 
Efficient > ' , 

2 Heal Loss. B.Ui, 

Efficiency % 

3 Heal Loss. B.t.u. 
Efficiency ' . 



600 

69.20 
472 

75 80 
440 

77 44 
415 

78 71 
375 

80 77 

346 

82 26 



613 
71 50 

180 
77 70 

448 

79 2" 
422 

80 40 
381 

82.30 

351 

83.69 



626 

73 90 

.488 

79.66 

456 

81 00 
428 

82 16 
387 

83 86 
357 

85 11 



.639 

76 03 

496 

81.39 

163 

82 ' I 
135 

83 69 
393 

85 25 

362 

86.12 



Std. Heat Loss. B.t.u. 

Efficiency ' 

1 I ' 2 Heat Loss. B.t.u. 

Efficiency % 
Dbl. Std. Heat Low, B.t.u. 

1- 111. -ii-iit v ' r 

2 Heat Loss. B.t.u, 
Efficiency % 

24 Heat Loss, B.Lu. 

Efficiency % 

3 Heat Loss. B.t.U. 

Efficiency % 



iSominal pipe size 

598 
75.10 

461 
80 77 

128 

82 16 
403 

83 20 
362 

84 91 
334 

86 09 



WZ 



.575 

70 50 

417 

77.09 
416 

78 68 
391 

79 95 
351 

82 00 
.324 

83 38 



586 
72 77 

154 
78 90 

422 

80 39 
397 

81 55 
357 

83 II 
.329 

84 71 



.611 

77 09 

469 

82 40 
435 

83 69 
410 

8-1 62 
.368 

86 19 
339 

87 29 



Nominal pipe size 2" 



Std. Heal Loss, B.t.u. 

Efficiency % 

Hi Heat Loss. B.l.u. 

Efficient y % 

2 Heal Loss. B.t.u. 
Efficiencv % 

Did Std, Heat Low, B.l.u. 

Kfficiency % 
2\i Heal Loss. B.l.u. 

Efficiency % 

3 Heal Loss, B.t.u. 



Effi 



t iency % 



496 
74 55 

.412 

78 88 

356 

81 74 

352 

81 95 

.318 
83 69 

.292 
85 02 



.506 
76 10 

419 
80 54 

362 
83 17 

357 

83 4 1 
323 

84 99 
.296 

86.25 



516 
78 50 

427 
82 21 

367 
84 71 

363 

84 H7 

.328 

86 33 
301 

87 46 



.526 
80 27 

.434 

83 72 

373 

86 00 

.368 
86.19 

.333 

87.50 

306 

88.51 



Nominal pipe size 2 l /2* 



Std. Heat Loss, B.Lu. 

Efficiency % 

\\i Heat Loss. B.t.u. 

Efficiency %... . 

2 Heal Lo». B.l.u. 
Efficiency % 

Dbl. Std. Heat Loss, B.t.u. 

Efficiency %. . 
2M Heal Loss, B.l.u. 

Efficiency % . . . 

3 Heat Low, B.t.u. 
Efficiency %..., 



470 
75 90 

381 
80 46 

332 

82 98 
327 

83 24 
293 

84.98 

269 

86.21 



.480 
77.70 

.389 
81 92 

.337 

84 34 

332 

84 57 

298 

86 15 
.273 

87 30 



.490 


.500 


79 58 


81 24 


397 


404 


83 45 


84 85 


342 


348 


85 75 


86 94 


337 


.312 


85 95 


87 16 


303 


.308 


87 36 


88 44 


.277 


281 


88 45 


89 46 



706 

7r» 05 

557 

81 11 
521 

82 34 
494 

83 25 
149 

84 77 
115 

85.93 



652 
77 90 

504 

82 91 

.471 

84 04 
412 

85 I 
398 

86 51 
3^7 

87 56 



.623 

78 89 

47 7 

83 83 

412 

85 02 

417 

85.86 

.374 

87 32 
34 5 

88 30 



.536 
81 Hi 

412 

85 02 
379 

87 16 
.373 

87 35 
.338 

88 55 
.311 

89.46 



.510 

82 71 
412 

86 04 

353 
88.04 

348 
88 20 

313 
89.39 

.285 
90.34 



720 

77 90 

566 

82 61 
529 

83 77 
501 

84 63 

.456 

86 00 

. 122 

87.05 



734 
79 
575 

si ].- 

138 
85 H> 

" 
85 96 

44 

87 24 
428 

88 20 



.665 
79 

.512 

84 30 

•17K 

85 
.448 

86 26 
404 

87 61 
373 

88 56 



.678 

81 30 

.520 

85 66 
486 

86 60 
455 

87 45 
.410 

88 69 
379 

89.55 



.636 
80 49 

485 

85 12 
450 

86.20 

.423 

87 03 
.380 

88 34 

3.50 

89 27 



650 

82 09 

193 

86 40 
157 

87 40 
430 

88 1 5 
386 

89 36 

.356 

90.19 



.547 
83 22 

149 
86 22 

385 
88 19 

379 

88 36 
344 

89 45 
.315 

90 33 



.557 
84 64 

157 
87 40 

392 
89 19 

385 
89.39 

350 
90.35 

320 
91 18* 



.520 

84 05 
420 

87 11 
358 

89 01 
353 

89 16 
319 

90 21 

290 

9110 



530 

85 39 
428 

88 20 
.364 

89 96 
.358 

90 13 
324 

91 06 
294 

91.89 



749 

81 13 

5KI 

85.52 

.54 

86 44 
517 

87 19 
70 

88 35 
435 

89 - 



6 
82.84 

528 
86 91 

493 

77 

163 

88 2 
117 

89 66 
31 

90 46 



.663 

83 56 

"02 

87 56 
465 

88 17 
137 

89 16 
392 

90 29 
362 

91.04 



.568 
85 - 92 

164 
88 50 

398 
90 14 

391 

90 31 
356 

91 18 
325 

91.94 



540 

86 61 

435 

89 21 
370 

90.83 
.364 

90 98 
330 

91 82 
.299 

92 60 



.764 
82 87 

594 
86.69 

555 
87.56 

525 

88 24 
477 

89 31 
442 

90 09 



.706 
84.16 

537 
87 92 

501 
88 

!70 

89 46 
124 

90 SO 

91 



.6" 

84 81 
.511 

88 55 
473 

89 I 

II 1 

90.05 

398 

91.08 

7168 
91 75 



5 

87 02 
172 

89 12 
405 

90 92 

3' 

91 .08 
362 

91 89 
.130 

92 60 



.551 

87 65 

443 

90 07 
376 

91 57 
370 

91 71 
.335 

92 1 9 
304 

93 19 



5::, 



500 



.933 
81 05 

749 

HI 79 

707 

85 63 
671 

86 36 
618 

87 II 
580 

88.21 



852 

82.69 

.670 

86.37 

631 

87 17 
598 

87.85 
.547 

88 89 
508 

89 67 



780 

Ml IS 

,604 

87 72 
>64 

88 5 1 
533 

89.16 
484 

90 16 
1 I-' 

90 87 



.721 

85 

.547 

88.89 
509 

89.65 
.478 

90 28 
132 

91 22 
198 

9 1 91 



.691 
85.95 

510 

89 1 

1; 

90 20 
|-| 

90 83 

105 

91.77 

92.42 



90 
88 01 

179 

90 26 

112 

91 63 
40S 

91 77 
367 

92 54 
335 

93.19 



7.62 

88 57 

151 

90 83 

382 
92.24 

376 

92 36 
340 

93 09 
.309 

93 72 



125 



Ml 



17S 
100 



■22; 



Tcnaiicremre of pipe — dej?. Faiir. 
275 325 375 425 



175 



Temperature difference between pipe and air — de*. Fedif. 
I Mi 200 250 300 350 mo 



32.1 



450 



Nominal pipe'size 3 



448 

77 02 

364 

81 3 1 

303 
8-1 46 

310 
81 10 

27 1 
85 95 

248 
87.29 



158 
78 70 

370 
82 80 

309 
85 1 5 1 

3 1 5 
85 35 

278 

87 08 
252 

88 29 



467 

80 54 
377 

81 29 
314 

86 92 
320 

86 66 
283 

88 20 
256 

89.33 



477 
82 10 

383 
85 63 

319 
88 . 03 

326 
87 77 

287 

89 24 

260 

90 25 



.487 

83 49 

390 

86 79 

.325 

88.98 

331 

88 78 

292 

90 10 

.264 

91.05 



497 
84 75 

397 

87 81 

. 330 

89 87 

337 

89 66 
296 

90 92 
268 

91.78 



.507 

86.02 

403 

88.89 

.335 

90 76 

342 

90 56 
301 

91 70 
272 

92,50 



.517 
87 19 

.410 
89 84 

.341 
91.54 

348 
91.37 

.306 

92 41 
.276 

93 16 



527 

88 19 

418 

90.64 

.317 

92.22 
353 

92 09 
311 

93 03 
.280 

93 72 



Nominal pipe size 3 fa ' 



135 

77 70 
550 

82 05 
289 

85 19 
297 

84 77 
258 

86.76 
236 

87.90 



.444 
79 35 

356 
83.44 

294 

86 33 
302 

85.96 
263 

87 76 
240 

88 8-4 



453 
81 12 

.363 
8-1 87 

.298 
87 58 

.307 

87 20 
268 

88 83 
21 I 

89 83 



462 
82 66 

.369 
86.15 

303 
88 63 

312 
88 29 

272 
89.80 

217 

90.75 



472 
84 00 

376 
87 26 

.308 
89 56 

317 

89 26 
.277 

90 61 
251 

91 49 



481 

85.24 

.382 

88 28 

313 

90 40 

.322 

90 12 
282 

91 35 
25 

92 in 



.491 

86 46 
.389 

89 27 
.318 

91.21 
327 

90 99 

2H7 
92 

. 259 
92 86 



,501 

87 58 

396 

90.18 
324 

91.96 
333 

91 71 
292 

92.76 
.263 

93 . 48 



.511 

8R 55 

103 

90.96 
.530 

92 60 
.338 

92 42 
298 

93 32 
267 

94 04 



Nominal pipe size -I'' 



m: 

79.31 

340 

H2 58 

269 
86.20 

286 
85 3 l 

.'52 
87.09 

227 
88.35 



.411 

80.90 

146 

83 93 

273 
87 30 

2'M 

86 50 

2 
88.09 

230 

89 30 



I I 9 

82 54 
52 

85 14 

278 

88 12 
.296 

87 65 
260 

89 lr. 
253 

90 2H 



427 
83.99 

358 

■ • 

.282 

89.41 

301 
88 71 

264 

90 r» 
236 

91 15 



.436 

85.22 

365 

87 62 

.286 

90.30 

306 

89 63 
268 

90 91 
210 

91 87 



.444 

86.36 
371 

88 60 
290 

91 10 
311 

90 46 
272 

91.66 
244 

92 52 



.453 

87 50 

378 

89.58 

29", 

91 87 

316 

91 29 

277 

92 56 

248 
93.16 



,462 
88 

385 
90 46 

300 
92 55 

321 

92 03 
281 

93 04 
252 

93 75 



471 

89 II 

392 

91 21 
305 

93 16 
.326 

92 69 
286 

93.59 
256 

94 26 



,\ o m 

395 
79 71 

332 
82 98 

239 

86 71 
278 

85 75 
21 t 

87 "•! 
218 

88 81 



inal pipe size 

111 
82 86 



Wi 



, 403 
81 

81 29 
263 

87 76 

2: 
86 84 

217 
.' I 

89~69 



.344 
85 65 

268 
88 83 

2!:;; 
88 i'i. 

251 

: ■ ". ! 
226 

90 59 



119 
84 29 

350 
86 89 

273 
89 7 5 

292 

89 05 
255 

90 45 

229 

91 10 



.428 

85 19 

356 

87 94 

.277 

90.61 
297 

89 9 1 
259 

91 22 
233 

92 . 11 



I 16 

86.63 
362 

88 90 
.282 

91.35 
302 

90 75 
,263 

91 94 
236 

92 75 



414 
87 75 

.368 
89 85 

.287 

92.09 
307 

91 54 

267 

92 64 
240 

93.38 



453 

88 76 

.375 

90.70 

291 

92 78 
313 

92.24 
.272 

93.26 
244 

93 95 



162 

89.65 
.382 

91 44 
296 

93 36 
318 

92 88 
276 

93 82 
218 

94 44 



Nominal pipe size 

.101 
83 29 

336 
86.00 

262 
89 09 

282 
88 25 



38S 
80 25 

324 
83.38 

.2 
67 03 
272 
86 05 



237 



-_- 



87 85 

.211 

89,17 



.393 
81 73 

84 71 

257 

88 05 

277 

87 II 
211 

88 80 

215 

90 00 



245 

89.79 

218 

90.91 



111 

81 58 

.342 

87 16 

266 

fio H2 
286 

89 27 
249 

90.65 

221 

91.71 



118 
85 84 

349 
88 16 

271 

90 HI 
291 

90.14 
253 

91 II 
225 

92.37 



.426 

86 94 

355 

89 II 
275 

91 56 
296 

90 92 
257 

92 12 
228 

93.01 



.434 
88.04 

.362 
90.02 

.280 
92 28 

300 
91 73 

.261 
92.80 

232 
93.60 



.443 

89.02 

.368 

90.88 

284 
92.96 

305 
92 44 

265 
93.42 

235 
94.17 



.452 

89.86 

.374 

91 62 

289 
93.52 

310 
93.06 

270 
93.95 

239 
94.64 



Nominal pipe size 6" 



373 

80.86 

314 

83 89 
261 

86 61 
24 1 

87 64 
225 

88 15 
201 

89.69 



.382 
82 21 

.319 
85 16 

265 

87 68 
245 

88 61 
229 

89 35 
.204 

90 50 



.390 

83 75 

325 

86 45 

.269 

88.79 

249 

89 61 
232 

90 34 
207 

91.37 



.399 

85.01 

330 

87.61 
.273 

89 75 
253 

90 50 

236 

91 15 
210 

92.11 



107 
86 21 

.336 
88.60 

278 

90 57 
257 

91 29 
.240 

91.87 

.213 

92 . 78 



.415 

87 26 

.312 

89,51 

282 

91.35 

261 

92.00 

244 

92 52 
217 

93 35 



.424 
88 30 

348 
90 40 

.287 

92 09 
265 

92 . 70 
248 

93 16 
220 

93.94 



.432 

89 29 

.354 

91 22 
.292 

92 76 
269 

93 32 
252 

93 75 
224 

94 45 



.440 

90 14 
.361 

91 90 
297 

93 34 
.274 

93 86 
256 

94 26 
.227 

94 91 



Nominal pipe size 7 



340 

82 55 
307 

84 25 

252 

H7 08 

218 

88 81 



347 
83 88 

312 
85 50 

257 

88 05 
,221 

89 70 



.354 

85 25 

317 

86 79 
261 

89 13 

221 

90 66 



.361 

86 IS 

322 

87 91 
265 

90 06 
228 

91 45 



202 



193 -196 .199 

90 10 90 89 91 70 92 42 



368 
87.52 

328 
88 88 

270 

90.85 

231 

92 17 



205 
93 06 



375 

88 49 
334 

89 75 
.274 

9J 60 

235 

92 79 



.209 
93 60 



388 
89 44 

.340 

90.62 

278 

92 34 
.239 

93 41 



.212 
94.16 



.390 

90 34 
346 

91 10 
.283 

92.97 

243 

93 98 



.215 
94.66 



.398 

91 08 
.352 

92 11 
288 

93 54 
247 

94 46 



.219 
95 09 



575 
500 



537 

89 09 

423 

91 36 
.352 

92 84 
359 

92 70 
316 

93 58 
.285 

94.21 



.521 
89 11 

410 
91 66 

336 
93 18 

343 

93.03 

.303 

93.84 

271 
94.49 



.479 
90.26 

399 
91.89 

.310 
93.70 

.331 

93 28 
.290 

94 11 
.260 

94 71 



472 

90 M 

.389 

92.10 

301 
93 88 

323 

93 44 
280 

94.31 
252 

94 88 



.460 

90.65 

381 

92 25 
293 

94.04 
.315 

93 60 
274 

94 43 
243 

95 06 



.449 

90 87 

367 

92 54 
302 

93 87 

.279 

94.34 
261 

94 69 
231 

95 30 



.405 

91 77 
.359 

92 70 
.293 

94 04 

251 

94 90 



.223 
95.457 
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j.M 85% MAGNESIA (SECTIONAL, HEAT LOSSES AND EFFICIENCIES (continued) 



Heat losses expressed in B.t.u. per square fool of pipe surface, pe 

Efficiency expressed in percent of bare pipe losses. 



r degree temperature difference, per hour. 



Insulation 

inches 






50 



75 



J (v I 



Teraf-crutur ipe — deg. £«*»'• 

32 J *-* 



475 



re <UfT«reii i and air— dc*. Ful 

'0 400 



150 



525 



ISA 



Nominal pipe she 8 



Std. 

VA 
2 

DM. Std. 



Heat I^oss, B.t.u.. 

Qi lenc) \ 

If fat IjOss, B.t.u 

Gciem s ' , 
Heal Losh, B.t.u.. 

I 1 1 "IK > ' , 

I l> -;if LOSS, H.t.U.. 

> ' , 

al Lo^. B.t,u 

Efficiency ' i 



336 

86.76 

298 

84 

246 
87.38 

212 
:>9 12 

187 
90.-11 



I 

303 

i 
250 

215 
10 

!■ ' 
91 16 



83 .41 

08 
8 

89.41 

23 

• i 

9] • 



357 

88 22 
258 

o 32 

91 66 
196 



37 I 

89.15 

.262 

91.12 

(4 

26 



"1 
88.60 

90.00 

!i 

21 
! 80 



378 

37 

332 

272 
50 

233 

',7 
_ 
94.35 



386 
90.41 

93 62 
276 

16 
237 

f2 
21 



393 

91 19 
.345 

92 26 
.28 

93 70 
.2 

94 59 

211 

95 27 



Nominal pipe size 9" 

StdL \\>n\ Loss. B.i. ii 



IK 

2 

DW Std 

3 



I IIh ii-in\ " 

Heal Loss, B.I.U.. 

I Hi. Hit. j ; 

Heal Loss, B.I n 

: ... 

Heal I .In 

i Ii ii .. . 

Heal I < ■ i ii. 



i 

83 02 

295 

2 

87 

207 
89 

184 



38 

KM) 
80 05 

210 

21 
Ifi 

9] I 



62 
306 

.213 
9] 

189 



86 f;o 
311 

25 1 
.21 

93 l 

l 



159 
317 

L9 



366 

88.79 
22 
15 
21 

., i i 
198 
93.' 



90 • 

207 
92 I 
.J. 

72 
201 

91 



80 

90 59 
.334 

93 72 
271 

93 28 
231 

91 27 
20 I 

91 



387 

91 I 
3 10 

92.38 

.2 
93.82 

23 
94 73 
207 
95.36 



\ominal pipe size J(t" 

Std Heal Loss, B.t n : ; :i 

Efficii 83.23 84 

1 M 1 1< mi Loss, Hin 290 

Efficient v ... 85 12 Bl 10 

2 II. mi I .. ■ !:. i ii. 237 241 

Effii - 87 8-4 

1 1 l f - i ii. 203 

I. II..,. '» 9i 

Hi i I ... I', i u [78 181 
Efficii 



.1 Std 
3 



\ominal pipe use 12 



.1. 






1 1- ill I •. 15 l ,) 

If ,. ■> 

H. it \*> 'M 

Kll 

II. o I i 

I lBcieii< •• 






id 



•1 I u.. 



a is 

197 

i 

91 18 



\ominai pipe size It 



id 



H Loss B 
M-sit l> 
24 H.Mi | 

llii ii-n. > 

Dl I. Std M.a! 

1 



81 
194 

If, 






Sominal pip it, 

HftOt |/r I? I „ 

I '■ 



DM Si i | 












2 

88~ r .l 

l: 
I 

91 51 



\ominal pipe its* 18" 

1. I -. i 

2 I ;.-i.i ) B.t.u 

! i 

d. II .-at I 

3 I I i u 



141 

85 
300 

i 50 

I 
92 



81 

34 
88 

249 

I 

! 03 
187 



3- - 

313 

89 16 

91 II 
216 

9: 

i 



88 90 

90 28 

9 



.3i 

89 I 

I 10 
.263 

86 
19 

i 



76 
9.69 

.528 

1 117 

265 

12 

227 

1 38 

199 

► .07 



.31 

91 II 

92 53 
270 

■ 95 
230 

94 HI 
202 

95 47 






I 

!l 
91 



I 89 



91 



II 






17 

I 



323 

92.00 

259 

219 

58 

193 



$28 
92 I 

20 1 
91 08 

.223 

5 on 

196 
05 01 



I 

i 

1 






. 














89 76 


91 




| 


- 












: 




2 


9; 


IT 














in 


319 


■ i 


92 09 


. 


... 


D5 


93 65 


_ [ 


210 


94 13 


91 64 


!:;.. 


.189 


87 


95 11 



32 

92 72 

.2 

94.17 

2. 

95.07 
192 

9.5 71) 



9 to 

I' 

: 07 

168 
19 



M 
91 KH 
171 



293 

l 00 

2 
IS 

171 
17 



89 ' 
240 

21 
I 16 

r 
01 oi 



211 
92 

71 

179 
51 



.31 
oi 19 

I 16 
2- 
24 

i 
i 98 



315 

2 lit 

.2! 
94.74 

H 



320 

92 H2 

256 

94 26 

215 

95 18 
.188 



95 









►0 


' 


88 






. 


88 61 




90 


186 


I«* 


1 


90 46 




91 


1' 


I'' 


i 


<vl 09 




01 







1 




23 1 


_ 


91 




I9i 


2 




93 


171 


l 




94 11 



(.1 
'If. 

78 
I 63 



.3 
9J 
246 

20 

r 



il 

92 28 

; no 

210 

79 

181 
51 



575 



3on 



.401 

91.85 
.351 

92.87 
286 

94 19 
.245 

95.02 

.215 

95.64 



394 

91 99 
.346 

92 96 
.281 

91 29 

239 

14 

210 

95 . 73 



.390 
92.08 

340 

I 09 

275 
94.41 

234 
95 24 

.205 
95 8 1 



.31 

21 

. 200 

91 

.227 

95 39 
.199 

95.95 



.330 
93 . 29 

. 20" 

94 6] 
221 

95 4 4 
195 

96.01 



326 

93 38 

200 

91 71 

219 

95 51 

12 




JI6 


322 




93 46 


254 


. 258 


94 11 


94.76 


213 


217 


2 


9 


iJ'.i 


187 


«8 


90 20 
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uperex Pipe Insulation 

For temperatures to 1900 deg. F. 



Superex is the most adaptable material for insulat- 
ing surfaces where the material applied must resist 
temperatures between 600 and 1900 deg. F. 

In the manufacture of Superex, specially selected 
and calcined diatomaceous silica is blended together 
with asbestos fibre. This combination produces a ma- 
terial of high heat resistance and exceptional insulat- 
ing value. 

It has a low thermal conductivity, which is main- 
tained in service. It will safely withstand tempera- 
tures up to 1900 deg. F. and, although weighing only 
about 23 lb. per cu. ft. ? possesses ample strength. 

Superex Insulation is supplied, to fit standard pipe 
sizes, in sections or segments, 3 ft. long and up to 3" 
I hick. The 3" thickness is furnished in two layers. 
Smaller pipe sizes are furnished sectional, 
sizes are supplied sectional or segmental as shown in 
lower table on reverse. Canvas and bands are su| 



Larger 




Recommended Thicknesses: 

Tallies A and ]>. «»n the reverse, give J-M standard 



plied with insulation for pipe sizes V ," and smaller. recommendations lor „ lp use „, .„,„.,,., [ nsu lation as 



Superex is also furnished in block form as described 
in another data sheet. 



Superex Combination Insulation 

Superex Insulation is often used as an inner layer 
in combination with other Johns-Manville materials, 
such as 85% Magnesia or Asbesto-Sponge Felted, to 
combine the greater insulation efficiency of these ma- 
terials with the high heat resistance of Superex. I 
this construction, Superex is used as protection for 
the other insulation which, although high in insulat- 
ing value, is comparatively low in heat resistance. 




Superex Combination Pipe Insulation at Avon 
Station of Cleveland Electric Illuminating Co. 



a protectivi h ner la i for 85* • Magnesia or ^sbesto 
Sponge i ■ Ih'.l insulation, when the combination 
used fo temperatures up in IU00 cleg. 1 . 

It is to be ted tl it onl) the re< >mmended thick- 
nesses of 85 t Magnesia and Asbesto-Sponge Felted 
are listed in the tables. For the pipe size- mentioned, 
^sbesto-Spon Felted is available from 1 " to 3" thick 
and Magnesia, in thi following thicknesses: Standard 
1 2' 2" Double Standard and 3" (double layer). 

Instructions for ordering 

When Superex Combination [nsulation 1- 01 dried, 
the I jlowing information should U- »-iveii: 

1. Superex ( mbination Insulation, 'I able A or B 

2. Quantity, pipe size and thickness of Superex 
Quantih. pipe size, thickness and material (85^ 
Magnesia or Asbesto-Spon Felted 1 to be used for 
the outer h r. 

For example: 

To order 300 ft. oi Supei Combination Insula- 
tion for H" pipe, consisting of 1 ] -" Superex Insula- 
tion over which is to be applied 2" thick 85^5 Mag- 
nesia 1 for temperatures from 600 to ( I deg. F.), th 
order should read: Superex Combination Insulation, 
Table A; 300 ft. Superex. 8" pipe size, Vft* thick; 
300 ft. 85% Magnesia, 11" pipe size, 2" thick/' 



SUPEREX INSULATION, SECTIONAL 

February, 1938 (Cancelling: sheet dated September. 193") 
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Recommended Thicknesses for Super ex 

Table A — Temperatures 600 to 799 deg. F. 



Combination Pipe Insulation 

Table B Temperatures 800 to 1000 deg. F. 



Inner Layer: 
Superex 



ninal 
pe size, 
inches 



Approximate 

thickness, 

riches 



J ] j or less 

2 

2% 

3 

A 2 

1 

! 

5 

6 

7 

8 

9 

I 

11 

12 

14 

15 

L6 

17 

IK 

L9 

I'D 

2] 

I 
24 

5 

I 
I 

;o 

; 



Nomi 

« i 

S i /a 



<> 

10 

II 

12 
II 

15 
16 

17 
18 
19 



2 

VA 

1%6 

r 

1%6 

l%a 

P"2 
1 % 
1% 

1%6 

1 <l 

I- : 
1% 

li, 

1'2 
1% 

P- 

VA 

Pa 

l 
1% 

P, 

1 

1% 

p L 



Outer Layer: 85% Magnesia or 
Asbesto-S ponge Felted 

Recommended thickness, inch. 



Nominal 
size, 

inche 



600 to (,99 deg. 



No outej layer ■ — 

4 1 i iy 2 

5 1% 

6 m 

6 P. 

7 1% 

7 2 

8 2 

9 2 

10 2 

11 2 

12 2 

14 2 

15 2 

16 2 

17 2 

18 2 

19 2 

20 2 

21 2 

23 2 

2 
26 

26 2 

27 

. I) i 2 

31 ) 2 

32 2 

33 2 

35 2 

36 2 



;00 to ." ley. 1-. 



2 
2 
2 

2 

2 

2% 

2 i, 

2 1 , 

2 1 . 

2 

2 
'■■ 
<-j 

'_■ 
2 

'/a 
2 

',• 
2 
2% 

2 

2P 



Number of Segments for Magnesia and Superex 



w \ i k i r ; \ \ 






MAIS' VI LI 



i ".:•" 



" 



Thick ndudii 
[nnei I 1-1 

I'M.' m.i and 



I hil. i 
I .. > ■ i 

I'M, Std 
rid ■ 



1 

I er ] 

Dl.i.- - 



fl 



UlCJ r •• N 

( i .. • 

S | : I 



t . 

(I 

I 

»t 

9 

«) 
10 

I I 
II 
12 



- 1 


1. 




13 


23 


' 


21 


11 




1 l 


~ 

- 


1 1 




15 




16 




17 




17 



s. 



« • 

I « 



1 






i J 
i«i «1 




tin . 



I 

I ...M 



■Hi i. .I|, 



KEIANooi) CITV 



I !V V and 2^* 
Tliirk . including 
Inner i ..i\ ers of 
Dlile Std. and 



r 



Outer I aiycrs 

Only of 
Dble. Sid. 

nmi :\" 



Equal 



6 

7 
. 

it 

9 

9 

Hi 

10 

II 

II 

12 
12 

L3 

13 

I I 

I 1 
I', 

10 

16 

lit 

19 

20 



Odd 



i 



1 
none 

1 

1 
none 

I 
none 

I 

none 

I 

none 

I 

none 

I 
none 

I 

1 

1 

1 

1 

1 

1 









I.I 






I !i' £ JttSS^hli 1 U '" 1 ^ * *° ordered 



I 





^—-1 


Outer Layer: 85 


% Magnesia or 


inner Layer 

Nominal 

pipe size, 

inches 


: Superex 


Asbesto-Spo 

Nominal 

pipe size, 

inches 


nge Felted 


Recommended 

thickness, 

inches 


Approximate 

thickness, 

inches 


] ' or less 


2 


Nil outer layer 


T -1 t 


9 


2& 


6 

- 


IV2 


2Y2 


l 1 


6 


\y-i 


3 


2!4e 


7 


1% 




1 » -n 


7 


iy 2 


4 


21 


8 


lVa 


'. 


V . 


8 


2 


5 


2 


9 


2 


6 




10 


2 


7 


2 


11 


2 


8 


2 


12 


2 


9 




14 


2 


10 


2% 


15 


2 


11 




16 


2 


12 


1 


17 


2 


14 


2 


18 


2 


15 


2 


19 


2 


16 


2 


20 


2 


17 


2 


21 


2 


18 


2 


22 


2 


19 


2 


23 


2 


20 


2 


24 


2 


21 


2 


26 


2 


22 


2 


26 


2 


23 


2 


27 


2 


24 


•i 


28 


2 


26 


2 


30 


2 


27 


2 


32 


2 


28 


2 


32 


2 


30 


2 


34 


2 


32 


2 


36 


2 


33 


2 


37 


2 
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,.,„.,, - MBER OF SE< MENTS 




l'rlnteil In U.S.A. 



Le JOHNS. M AN VILLE 



INSULATION 



or 



Superex Combination Insulation (with 85% Magnesia) 

Heat Losses and Efficiencies 



Ml 









' 



III 



3 






Heat losses expressed in B.t.u._ per square foot of pipe surface, per degree temperature difference, per hour. 

btticiency expressed as a percentage of bare pipe losses. 



TtMkam Piprwe Ttucknett Total thick - 

., rwt ofBS<% of85^ oessof 

irwuUtiofi. MaffDfuA. M.^ii"->*, inmlatiOD, 



500 



TVmpfrrntur* of pipe — dug. Fuhr. 
600 71 



800 



m 

2 



2 



2 



2 



m 

2 



i'. 



i« 



lm 



• 



m 



in 



m I,-- 



inches 



iochnt 



Temperature difference, pipe to oir — dcs. Fuhr 
«2S 525 «2S 



No outer layer 
No outer layer 



2 



Nominal pipe size s /2 

Heat Loss, B.t.u. 840 

Efficiency % 80 23 

Heal Loss. B.t.u. 755 



Efficiency 



<.-■ 
/o 



82 23 



.856 

83 37 

767 

85 09 



372 
85.67 

.779 
87 20 



No outer layer 



No outer I a vet 1 



Nominal pipe size %" 

\V 2 Heal Loss. B.t.u. .752 .767 

Efficiency % 82 . 30 85 09 

2 Heat Loss, B.t.u. .670 .680 

Efficiency % 84 23 86.78 



782 

87.15 

692 
88 63 



No outer layer 
No outer layer 



Nominal pipe size I 

\}A Heat Loss, B.t.u. .678 
Efficiency % 84.04 

2 Heat Loss. B.t.u. .598 

Efficiency % 85.92 



691 
86.57 

.608 
88 18 



.705 
88.42 

.619 
89 8.'? 



No outer layer 
No outer layer 



Nom in a I pipe size P/4" 

\Yi Heat Loss, B.l.u. 612 .625 

Efficiency % 85 59 87 85 

2 Heat Loss, B.t.u. 536 .545 

Efficiency % 87. 3» 89 41 



.638 

89 52 

.555 

90 88 



No outer layer 
No outer layer 



Nom in al pipe size I Y2 " 

\\i Heat Loss, B.t.u. .581 593 

Efficiency % 86 32 88 48 

2 Heat Loss. B.t.u. 506 .515 

Efficiency % 88 09 89 99 



.605 
90 Ofi 

.524 

91.39 



!■', 



m 

2 

Dbl.l 
Std,/ 

2M 



VA 

3, 



<4 

4K 



Nominal pipe 

Heat Loss. B.t.u. 
Efficiency % 

Heat Loss, B.t.u. 
Efficiency ' 

Heat Loss, B.t.u. 
Efficiency % 

Heat Loss, B.t.u. 
Efficiency % 

Heat Loss. B.t.u. 
Efficiency % 



size 2" 

358 

91.57 

.327 

92 30 

.314 
92.61 

303 
92 . 86 

.286 
93.26 



366 
92.90 

335 
93 . 50 

322 
93.75 

311 
93.96 

293 
94 3 1 



3 
84 

343 

94 

530 

-I . 

319 
94 

;rn> 
95 "7 



Nominal pipe size 21/% 



VA 

2 

Dbl.\ 
Std./ 

m 



2% 
3M 
4tf 



Heat Loss, B.t.u, 
Efficiency % 

Heat Loss, B.t.u. 
Efficiency % 

Heat Loss, B.t.u. 
Efficiency % 

Heat Loss. B.t.u. 
Efficiency % 

Heat Loss, B.t.u. 
Efficiency % 



.327 
92.30 

.297 
93.01 

.286 
93.26 

276 
93 50 

.259 
93.90 



335 

93 50 

.304 

91 in 

.293 

94 31 

282 
94 52 

.265 
94 86 



.343 

9 I 36 

.3 1 J 
94.87 

300 

95 07 

289 

95 25 

J 72 
95 



m 

2 

Dbl.l 
Std. / 



Nomifial pipe 

3J45 Heat Loss. B.t.u. 
Efficiency % 

3% Heat Loss, B.t.u. 
Efficiency % 

3'X* Heat Loss, B.t.u. 
Efficiency % 

1 % Heat Loss, B.t.u. 
Efficiency % 

\% Heat Loss B.t.u. 
Efficiency % 



. nti 

size ■> 

.289 
93.20 

.264 
93.78 

.254 
94 02 

.214 
94.26 

.229 
94.61 



.296 
94 26 

.270 
94 76 

.260 

94 96 

250 

95 15 

235 
95 M 



.3" 
95 1 

.277 
95 15 

267 
95 6 1 

,257 
95 77 

.241 
06 ..J 



m 

2 

Dbl.l 
Std./ 

214 



Nominal pipe size Sty" 

2% Heat Loss, B.t.u. .287 

Efficiency % 93.24 

3>6 Heat Loss, B.t.u. 259 

Efficiency % 93.90 

3% Heat Loss, B.t.u. 249 

Efficiency % 94.14 

Z% Heat Loss, B.t.u. 238 

Effi. iency % 94 40 

4$£ Heat Loss, B.t.u. .223 

Efficiency % 94 74 



294 
94 30 

.265 

94 86 

255 

95 05 

.244 

95 27 

228 
95 58 



.301 
95.05 

272 
95 53 

261 

95 71 

.250 
95.90 

2: l 

96 16 



2H 

3 



3>6 

4 J* 



Nominal pipe size 4 

Heat Loss, B.t.u. 263 

Efficiency % 93.81 

Heat Loss, B.t.u. .240 

Efficiency % 94.35 

Heat Loss, B.t.u. 221 

Efficiency % 94.80 

Heat Loss, B.l.u. 206 

Efficiency % 95.15 



.269 
94.78 

.245 
95 . 25 

226 
95 62. 

.211 
95 . 90 



276 
95.47 

251 

95 88 

22 
96.19 

217 

96 43 



2 

2M 
3 



3« 

4H 



Nomin al pipe size 4% " 

Heat Loss. B.t.u. 239 

Efficiency % 94.38 

Heat Loss. B.t.u. 218 

Efficiency % 94.87 

Heat Loss, B.t.u.. 204 

Efficiency % 95.20 



.245 
9525 

.224 
95.65 

208 
9596 



.252 

95 86 
.230 

96 23 
213 

96 50 



.888 

87.38 

793 

88 73 



797 

88.68 

.704 

90 00 



719 
89.78 

630 

<>1 fi5 



651 

9U.75 

91 97 



.617 
61 23 

533 
92 13 



.3: 
94 52 

552 
00 

.338 
95 

127 

95 



ThtcVneaa I'lpeuza 

of Superex ofBS% 

Ktaulntion, Magne ' 

inches ioebea 



,1 a 



Hi ,-, 



Nii-Vnew Total 
neta 
■ I. mla Uon, 

inch- 



? 



Muffinsid, 
iodic* 






F«hr. 






Trroprruliin* ililt %. Ym.hr 



1' 



8 



l'» 






10 



I 



II 






12 



152 
95.00 

321 

95 62 

- 
95 
280 












16 



.311 
95 

.285 
95.94 

275 
96 

265 

-'i 

248 

96 












19 



109 
95.60 

.2!'." 
96.02 

268 
96 19 

.257 
96.35 

211 

96 



.284 
93 96 

258 
96 33 

2 
60 

96 



I 1 : 



21 



I'.- 






m 



27 



2 
96.31 

237 

96 64 

219 

96 89 






33 



2 

2M 4 



a 



1 



\ominal pipe s h e .5 * 

He 11 I B.t.u. 223 

Effili' I'll . 

1 f- " Loss, B t.u. 
Efficiem 

1 as, B.t.u. 



I .i' 



' 



94 71 

95 17 

190 

-_ 



2 

210 
92 

I 
96 



96 1 1 

17 



I 



Nominal pipe vise /> 

3]^ I! B t.u 

i iiii it- 

H«' •( I B.l.u. 

EfDi ien 

II.,,i Lois. B t.u 
l 



2 
JS 03 

194 
95 1 

179 



2 1 

l 
96 It 

184 

1 : 



204 
96 



2 



3 



3 









. 



2 
3 



2 1 ;. 



" 



2 
3 



2 



2M 
3 



Vominat pipe ti - 

l! 1 1 ! B.t.U. .203 

Efficieni • 95.22 

1 leal Lou. B .u. I." 

El' 95.64 

Meol I B.t.l 171 



3H 
4 



\ominal pipe vise H 
Heal Loss, B.t.u. 

fii i.-n , 95 

Heal L I 

95 81 

! 

96 II 



I 



V rial pipi 
Heat Loss. B.t.u, 






r 11 



• 
I 






Not pip* s ' 

18 

1 

H B 1. 11. It 

96 1 

Heat Lo B.t.a. 12 



\ominal pipe •ze 12* 

H 176 

I ffici 9" 

H B.t.u. 159 

1 



i 






B ?.u. 

I 



\ominal />'/" §iae IS 

VA H I ' ' 

" 1 9*. 

I lli .r I- B.t.U. ' 

I % I" 

l|..,t Loss, J. 

1 



M 












\ominal pipe *i:> »' 

314 ileal l B 1 u. 158 

9«. zn 

1 H.-ai I. H n 

LI ||. .« LOM, B ' 

- 









SUPEREX-MAGNESIA COMBINATION: HEAT LOSSES 

August, 1936 (Ciuicellins sheet dated July, 1935) 




AND EFFICIENCIES 
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I 
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I 
I 



II 
I 



I 



I 



I 

I 



I 
I 

12 
162 



186 
96 

I 

.1 
9 15 



Vominal pip*' si 1 1 

?i B.i.> i -iao 

I 9 96 

Heat Lo 

96 2H 6 

Rent ] M 



91 

i 



inul pip 6 m 

3; Heat Lot B f u. ' 

Effi 95 96 

j IBi.r Loss. B.t. 1 

9. 96 

III II" 

96 6K IV 



1 81 

97 

II" 



1 - 

I" 1 
97 01 

II" 
97 



177 

'j- l< 

II 

I IE 



Nominal pi pi- vum 20* 

Flenl Lom B l.u. i'«^» '" 

Ere • ; 9/. w 

t H.ai 1«, -,-. I r -i 

EffinVi 9' 0.» 

Rest U B ' u. 135 I™ 

Efl 



97 



17.1 

IJ 

1 
I'- 
ll.' 



Sominai pipe •»» = •' 24 

J] Hen l I 

El M '■' 

j Heal ' i !•• ' I,: 

HI '^ ,3 

HmtLo »j. 131 -134 

Kiln i.-ro-x ■ 






|-|» 

132 
97 "" 

I 



113 



ii: 

97 

■ 






1 

10 

I 



N 



1 



07 

i 



l 
19 



73 
9" 



I 

I 



i 
i 



12 

I 

: 
» i 



180 

160 

97 

■>: 



174 

I 

111 
98 



97 

85 

1 
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INSULATION 



JOHNS- MANVILL 



I 



Superex Combination Insulation ( Asbesto-Sponge Felted) 



Heat Losses and Efficiencies 



i • t> («„ , f ->; n p cnrfqre Der degree temperaLure difference, per hour. 

Heat losses expressed in B.t.u. per square foot d pipe Miilace, per oe ,c i 

Efficiencies expressed a j mage of bare pipe looses. 



liicknetf I 



Thickness Tulul 
of^ujK^ct *A Aabesto- of Asbcato- Uiicknes* 
iu_-ulution SpongO Spunire of 

Inclrts i.i- ,i Fdi^l. Jraulution, 

inches inches inrln-s 






VA 
2 



VA 

2 



1H 
2 



VA 

2 



1** 

2 



»'. 



1 



W 



y-r. 



IK 



j.s 



niwritinr<» difl"' I . 

425 



r-i 









No ouUr layer 
No outer layer 



1 16 
2 



Nominal pipe size Y2 

Heat Loss, B.t.u. 840 

Efficiency % 80.23 

Heat Losa, B.t.u. .755 

Efficiency % 82 23 



356 
83.37 

767 
H5 09 



- 
20 



No outer layer 
No outer layer 



VA 
2 



Nominal pipe size 3 /t* 

Heal Loss, B.t.u. 752 "67 

Efficiency % 82 30 85.09 

Heat Loss, B.t.u. -670 .0 

Efficiency % 84.23 86 78 



1 



No outer layer 
No outer layer 



VA 
2 



Nominal pipe size 1 ' 

Heat Loss, B.t.u. .678 

Efficiency % 84 04 

Heat Loss, B.t.u. .598 

Efficicn. y BS "2 



.691 
86 ' 

1 
88 18 



05 
88 

619 

83 



No outer layer 
No outer layer 



VA 
2 



Nominal pipe sise P/f" 

H.-at Los*. B.t.u. 612 .62 

Efficient % 85.59 87 85 

Heat Loss, B.t.u. .536 .545 

Efficiency % 87 38 :! r > M 



18 
89 

.5 
90 88 



No outer layer 
No Outer laver 



2 



Nominal pipe size IY2* 

Heat Losa, B.t.u. 581 .593 .605 

Efficiency % 86.32 88.48 90.06 

Heal Loss. B.t.u. 506 .515 .524 

Efficiency % 88.09 89 99 9139 



l 1 .- 



I 

VA 

2 
3 



>■> 1 - 
- 1 



- 






Nominal pipe size 2' 

Heal Loss, B.t.u. 

Efficiency ' , "l 07 

Heal Lo<- B.Lti. 13 

iency % 91.92 

1 1-.. 1 Los B.t.a. 312 

EfiVnu 66 

II. .1 I .,<-, I; 1 n. 

I .lb..- «.: 20 

II-'' I'. I u. 

I'll . v. 



Mil 

! 

75 

298 

"I 22 

S 

"I 57 



! 
164 

Ml 
■ 

! 
L'89 



VA 



3 



- 






' 



'So initial p ip 1 • s i z e . 

II. .!< I -V- [!.l.i|. ,|f| 

Ell. ien 91 

.1 Loss, B.Ui. 313 

Effici< nc> 92 63 

II 1 ■ •■ B.I 11. 21 

Efliciew , 

Heal I B.I u 
Effi ieni j 

Heat I l. i ,i. 

Kllii 1 "I _ ' 



93 .09 

21 

77 

292 

270 

i 



6 



1 

m 



m 
3 



2% 



■i»» 



Nominal pipe size 

Heal Loss, li 1 .,. 
Efficient y ' J 

Heat Loss 3.1 
Efficiency 

Heal L< 11 ij. 

f-ji i.-j r c 

Heal Low, B.I 11. 

Hid en' 

Heal Loss I' i.u. 

Kill 1 - 1 , , •, 



75 
278 

234 

21! 



315 
HK 

5 

S 

.: 

- 

— _ 1 



! 






■ 
- 

I i 



1 

\\i 

2 

3 



2' . 
a 



\ominal /tipe si: ^ r 

Heat \j B.l.u. 
Efficient > 

Heat Loas, It i.u. 

Ellirienr) ' , 

Heal Loss. B.t.u. 
,, iencj 

Heat Loss, B.t.u. 
Efficiency 

Heat Loss, B.t.u. 
I Ifficicm 1 



92 72 
275 

.17 

"I 

2 

94 66 

Jll 

95 03 



■ 

255 
93 



11 

21" 
75 



94 

I 

_ 1 
1 

1 

--■ 
96 .; 



1 
VA 

2 






2«,' 
1\ 



Nominal jtipe sise i 

Heal Lobs, It i.u. 280 

ffirien. , 

Heal Low. B.Lu. 
El 

H. -at Low, B.t.u. 
lideni ) 

Heat Low. B.l.u. 
Effici 

Heat Low. B i.u. 
Effici. 



93 

253 

"I 

229 

.211 
95. 03 

.197 

95 



288 
94 

261 

"I 

236 

12 

216 

.203 
96 06 



296 
95 

I 
95 

2 

(U 

96.30 

210 
96 



2 
3 



3H 
3S 



Nominal pipe ttize P/2' 
Heat Loss. It. i.u. ^28 

Effideocy % oi (a 

Heat Lma, B.i u. 208 

I ffidency % o-. , 

I I »l Low. B.t4j. 190 

*>3 18 



235 
I! 

83 
J 99 



2i 

96 01 

...^ 

96.35 



Pi 






7' 
f-8 

'■ 
9000 



719 
89 

I 1 
91,05 



90 

.565 
91 l >7 



617 
91 

92 13 



11 
94 

91 

• — 

V 












I 






I '- 



i5 






! 


' 




1 1 


• 




■ 
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71 


- 


95 


. *" 


- 


> 




. 






• 





















, ', ... 









1 71 

273 
12 

252 
2 

- 
66 



01 

95 68 

.277 
96 

251 
96.43 

.2 

96 " l 

JIT 

96.92 



.251 
96 

30 
96 

213 



• 



>■, 



I' . 
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>UPEREX AND ASBESTO-SPONGE FELTED 
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li 
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I 1 . 



L2 
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3 



1 






2 

3 



14 



27 



2 

24 
3 



•l 



m,| .- 1 lure of pipp-— den. Falir. 
,0 -...1 7U0 I 

Ttmpec ilure d'ttttmmoe, pine io oir — dr*. 1 

S2J 6J-. 



. 



uninal pipe size .» 

Hi .1 I oaa, Bin. 212 

ffi.icm 03 01 

ll( 11. .194 

. ih. , 05 I ! 

I.U. 181 

95 71 



.2''' 

95 7 . 

2<i| 
96. in 

187 

96 37 



ninai pipe size 6" 

Heat Law, B.t-o. 202 

l-II 95 21 

Heat l.os.s. B.l.u. .181 

95 66 

I -.lu. I7ti 

95 99 



208 

95 W. 

L90 
31 

176 

96 59 



\ominul pipe sise ■ 

II. i B.I u. 191 

iencj 95 1: 

1 leal ly I'.t.i). 176 

l....-.n 95 85 

Heal 1 . R Lu. .11 

I ili.i-n. > 9'* 18 



.200 
96 11- 

182 
96 1 7 

M.8 
96 M 



\oniiiuil pipe siz*' 8' 

.1 IvOss, !'. i.u. 188 

95 57 

ii Lors, It. 1. 11. 169 

Ml 9U i«2 

.I.U. 

1 .11 96 33 



.194 
96 23 

1 77. 
96 . 60 

.161 
96 88 



\ominat pipe size 9" 

1 Losw It. i.u. 182 

Effi 95 72 

il Loss, It Ml. If. I 

I. il. torn 9(> 1 I 

It l. u. .151 

I Hi 9r, 11 



188 

ou - 

.169 
96 12 

1 56 
96.97 



Nominal pipe size IU" 

Heal Loss, B.I u. 175 .181 

en« > , <>.-, un 96 l:: 

I 1 11. L58 .M.I 

E ' 1 i. . . -r 1 . > 9f t 2H 96 82 

Loss, It. 1 u . .145 .150 

' fh 1 ii.-> 96 58 97 ii" 



\ominal pipe ^ize 12* 

'I-. -i I • It i.u. 169 .175 

•-nVieiu 9o 02 96.60 

11 Loss .1. 152 .157 

Kcienc 96,12 96 95 

I 1 M i.u. 139 .III 

Mm. . Uf, ; <»: 21 



VaiTkina! pipe sise It" 

11 Lo<< h i.u. 167 173 

lli- 1- 1- 96.07 9fv i.i 

j 1, ' ' -lu. 119 .155 

""•>' l »u 19 96.99 

■' I am, B.t.u. 137 .1 12 

Efficiency ui, -7 97 21 



\ominal pipe size 16' 

Heal Loss, li.i.u. . 163 

111 96 lit 

Ixjk> It. I.,,. 1 15 

l .llieien. > % 96 58 

1 1 'Ml Loss. B.l.u. 133 

l.llidemy 96.87 



.168 

96.71 

150 

"7 09 

1 38 

97 :t2 



\ominal pipe size IS" 

|f.-al Loss, B.l.u. .160 . |„5 

I llKi.ru v % 96 23 96 80 

Heat Loss, B.ku. 1 13 .n« 

Eflioiem j ', 96 63 97 13 

Hf^t Loss, B.UL 130 ,135 

Efficiency 96 94 u; ».:; 



\ominal pipe size 20" 
Hal lxKu.B.t.u. ,157 

Effioicnej 96.30 

Heal Loss. B.t.u. uo 

Kill. 'I- !IM J " Uf, -II 

gcal Ixjvs. li.t.u. 128 



162 

96 86 

.145 

97 19 

.132 

*>: 11 






Nominal pipe size 2t" 
Heat Loss, JU.U, j-,i 

Efficiency % 9 fl 

HcjilLoas, Btu. .137 

Efficiency % 95.77 

!j?tLo«,B4u, .125 

97 06 



.en. 



159 
96 

111 

97.26 

.129 

<>: 50 



2 

2J4 
3 



1 



Nominal pipe sise 30' 

'!;: ,,l< - i ; t.u. tso i-i 

Effieiencs ', 9o 17 

neat Lou, It «.„. .133 

';""""■> % 96.87 

™tU«i BA.u. 121 

Efficiency % 97 15 



97 01 

I 37 

97 :i 

125 

v: si 



226 
96 17 

208 
96 58 

.194 

96.81 



.215 
96 60 

. 196 

96 78 

182 

97 01 



207 

06 72 

.188 
96 91 

.171 
u 7 II 



.200 

96 81 

.181 
97.03 

167 

97 26 



191 
96 . 03 

.175 
97.12 

.161 
97 36 
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97.03 

.170 
97.21 

. 1 56 
07 I I 



181 
97 Ofir 

1 63 
97 32 

I I" 
97 55 



.179 
97 II 

M.I 
97 36 

. 1 18 

97.57 



.174 

97 19 

.155 
97.45 

1 13 

97 65 



.171 

97 19 

.153 

07 10 

140 

97 70 



.167 

97 26 

1 50 

97 54 

137 

97.75 



.164 
97.31 

.146 

•»T r,u 

. 1 33 

07 HI 
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97 39 
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07 

.129 
97 88 



96 1 

21 

96 • I 

21 

97 1 



96 » 

07 I 
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97 
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18 
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1« 

.18 

I 

M. 
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. 1 r. 

97 "I 
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INSULATION 



Pre-Shrunk Asbestocel Pipe Insulation 



For temperatures to 300 deg. F. 



J-M Pre-Shrunk Asbestocel is an improved cellular 
type of insulation, made up of alternate layers of plain 
and corrugated asbestos felts, for use on pipes convey- 
ing low pressure steam and hot water. 

This material affords positive assurance against 
shrinkage troubles, the major shortcoming of the old 
style cellular pipe insulation. The old style material, 
made of ordinary asbestos paper, readily absorbs mois- 
ture ("breathes") while in stock or during handling 
and consequently expands. After the insulation is ap- 
plied to a pipe, the heat of the line dries it out, causing 
the material to shrink and the sections to pull apart 
at the joints. 

Pre-Shrunk Asbestocel, on the other hand, is made 
of specially-treated, moisture-resistant asbestos paper 
which prevents "breathing" and thus removes the 
nise of objectionable shrinkage cracks. 

Pre-Shrunk Asbestocel, moreover, is fabricated with 
an improved type of corrugation which affords greater 
strength and a more uniform appearance. Because of 
up-to-date manufacturing facilities, all these advan- 
tages are available in J-M Pre-Shrunk Asbestocel at 
no extra cost. 

■ 

Sizes and Thicknesses 

Pre-Shrunk Asbestocel is furnished to fit standard 
pipe sizes, in 3-ft. long sections in standard thicknesses 
of 2 to 8 plies, each ply approximately *4" thick- 
Greater thicknesses can be furnished on order. 

Pre-Shrunk Asbestocel can also be supplied in sec- 



OH Style Cellular 
Pipe Covering 





damaged hy 



shrinkage 



SAMPLE 



n 



B 








J-M 

Pre-Shrunk 

Asbestocel 

intact 






Samples of insulation tested under identical conditions 
reveal the superiority of Pre-Shrunk Asbestocel in over- 
coming objectionable shrinkage cracks 

Standard Finishes 

Through the elimination of objectionable shrinkage 
the use of a non-canvas finish on cellular pipe insuh 
tion is now practical. With such finishes, according to 
numerous tests, the time involved in applying the in- 
sulation can be reduced at least one-third, 

Pre-Shrunk Asbestocel is supplied in three finishes: 
Regular canvas-covered: The standard finish for 



r . , r . , i . , -a many years in cellular pipe coverings. 

tions to fit straight runs of copper pipe or tubing with mcU / / * r * 



the following outside diameters: %", V^\ %"> %"> 

W, 1%", 1%", 2W, 2%", 3%", 3%", 4i/ 8 ", 
5V 8 " and 6% 



tf 



Asbestos-covered high-speed finish: With an at- 
tractive asbestos paper finish. Costs no more than 
ular canvas-covered Pre-Shrunk Asbestocel, Re- 



reg 



Number of feet and sections and approximate gross weight per standard carton 



Nominal 
Pipe 

Size, 
inches 



l 

2 

2^ 
3 

4 

5 
6 



2-Ply 



3-1*1 y 



Lin ft. 
Of 

Insulation 



180 
150 

120 
90 
84 
60 
45 
36 

24 
33 
30 
21 
18 



No. of 

3-ft. 

Sections 



60 
50 
40 
30 

28 
20 

15 

12 

8 

11 

10 

7 

6 



Weight, lb. 



Canvas 
Cover 



57 
50 
47 
42 
42 
35 
30 

29 
24 
30 
32 
25 
28 



Other 
Covers 



63 
60 

54 
45 
46 
39 
34 
32 
28 
33 
31 
32 
32 



Lin. ft. 

of 
Insulation 



120 

105 
84 
69 
60 
45 
36 
27 
21 
27 
21 
18 
15 



No. of 

3-ft. 
Sections 



40 

35 
28 

23 

20 

15 

12 
9 

7 

9 

7 
6 
5 



Weight, lb. 



Canvas 
Cover 



51 
49 
45 
41 
39 
33 

31 

27 
25 
32 
32 

27 
26 



Other 
Covers 



61 
57 
52 
49 
45 

39 

36 

31 

27 

39 
35 
33 

31 



4- Ply 



Lin. ft. 
of 

Insulalior 






No. of 

3-ft. 

Sectious 



84 
72 
60 
51 
45 
36 
33 
21 
18 
21 
18 
15 
12 



28 

24 

20 

17 

15 

12 

11 

7 

6 

7 

6 

5 

4 



Weight, Ih. 



Canvas 
Cover 



52 
48 
44 
39 

39 
35 

36 

30 

27 
36 
32 
30 
28 



Otber 

Covers 



62 
56 
49 
46 
13 
10 

3 l > 
31 
27 
42 
37 
35 
31 
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a highspeed insulation that slips Fine Corrugated Pre-Shrunk Asbestoce 



quires no pasting- 

over the pipe and clinches on tight with simple, 
quick-fastening staples. Saves one-third in applica- 
lion time, compared to ref ar canvas-covered type. 

Aluminum high-speed finish: An especially at- 

e finish for use where s ppearan is particularly 

important. Only slightly higher in cost. Will not 

fade. Applied same as asbestos-covered material. 



Pre-Shrunk Asbestocel is also furnished six plie 
to the inch, with regular canvas jacket, known as Fin 
Corrugated Pre-Shrunk Asbestocel. The smaller coi 
rugations provide greater strength and efficiency 
Standard thicknesses are 4, 6 and 9 plies, each ply ap 
proximately 1/6" thick. Also 2-ply and greater thai 
9-pIy are furnished on order. 



Asbestocel Sheets and Blocks 

For temper' s to 300 deg. F. 



As! stocel sheets and blocks id foi insulating 

medium lew pressure ilers, feed-- h 

di\ rooms, \ n air ducts and o mi I - whose proper thickness. 



The sheets and blocks are made of alternate plaii 
and . orn d asbestos felts, built up in layers to thi 



temperatu re nol < I inn iiure limit 

«.f iliiv mate] i >i i- ' I . 




AsbesLo< i'l is furnished standard in 4 plies per incl 

f iliickj. 3 in sizes 6", 9". 12", 13" and 36" wide h\ 

and 72" loi from J L >" to 4" in thickness. Weigh 

1 | > 1 \ materia] approximately 1 lb. per sq. ft. pei 

a of ickness. 

This mat rial ran also be furnished in 6 plies pei 
ii f thicl known as Fine Corrugated Asbesto 

izes as the coarse-corrugated material 

V t of ] Corrugated is approximately 1.3 lb 
p inch thick. 
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VEI £ XvC 






an ' jjicicneii 



I 



e ten re difference, per hour 

i p ent of bar ace lo s. 






Temper: re of surface — dec. Fulir. 



_': 



T ' ' '*• I uveeo utirface aud air 

100 150 



275 
<]<*p. Fuhr 






i 



14 






•I 1 



IN J mi 



Heat Laos 



- 



H««1 LOM. I, 



Heat \xm i:.| 
icieo< 









Qfit l/M. B 1 



Heat 





■ 



B.i 



9-B-6 



• « 



.411 

29 
i 6 

1 
88.15 

1 90 

90 2 

,161 

■ 

140 

$3 

i: 

93 



424 
80.30 

306 

85 ; 

.239 

88.90 

197 
» 8 

1 67 
92.2 

.145 

128 
94.0 



.444 
HI 50 

.320 

86.67 

250 
89.60 

.206 
I 10 

175 

92 .71 
152 

1 34 
94 




.464 
82.59 

335 

87 . 43 

262 
90 .16 

.216 

91 90 

.183 

93.11 

1 59 
94 04 

141 
94 . 71 



i 
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Pre-Shrunk Asbestocel (sectional) Heat Losses and Efficiencies 

Heat losses expressed in B.t.u per square foot of pipe surface, per degree temperature difference, per hour. 

Lthciency expressed in percent of bare pipe losses. 



PRE-SHRUNK ASBESTOCEL, SECTIONAL: HEAT LOSSES ANE >EF ™£ENCIES 

■ Ju.y. m5 (Cancelling; 9-B-6-X to 9-B-6-X-3 [IN-264 to 26 61^ted^l931jxnd^ 



9-B-6-X 



Insulation 




125 


Temperature of pipe — dcg. Fahr. 
175 225 275 


325 


375 


125 


Temperature of 
ITS 225 


pipe — deg. Fah 
275 


r. 

325 


375 


ihicknnw 




Tem|>erature difference between 
SO 100 150 


pipe and air- 
200 


— dec. Fahr. 
2 r >0 


300 


Temperature difference beti 
50 100 150 


veen pipe and air — deg. Fahr 
200 250 


300 






Nominal 


pipe size 


Vi* 








Nominal 


pipe size 


4" 








2-pl y 


Heat Loss, B.t.u. 


1.020 


1.082 


1.147 


1.215 


1 287 


1.363 


.633 


.675 


.719 


.765 


.814 


866 




Efficiency % 


47.72 


49 73 


52.22 


54 . 42 


56.39 


58.19 


67.53 


68.62 


70.03 


71.29 


72.42 


73.43 


:i-,ily 


Heat Loss, B.t.u. 


.914 


.966 


1.020 


1 .076 


1131 * 


1194 


.528 


.560 


.593 


.627 


.662 


698 




Efficiency % 


53.13 


55.11 


57.51 


59 63 


61 57 


63.37 


72.92 


73.96 


75,29 


76.47 


77.57 


78.58 


i-ply 


Heat Loss, B.t.u. 


.847 


.894 


.943 


.994 


1 047 


1102 


.458 


.486 


.515 


544 


. 574 


604 




Efficiency % 


56.58 


58.45 


60.71 


62.70 


64.52 


66.19 


76 . 52 


77.41 


78.54 


79.58 


80.55 


81.47 






Nominal 


pipe size 


W 








Nominal 


pipe size 


4W 








My 


Heat Loss, B.t.u. 


.927 


.984 


1.044 


1.107 


1.173 


1.242 


.622 


.664 


.708 


.754 


.802 


.852 




Efficiency % 


52.48 


54.28 


56.49 


58.47 


60.29 


61.89 


68.11 


69.13 


70.49 


71.70 


72.82 


73 87 


3-ply 


Heat Loss, B.t.u. 


.824 


.873 


.923 


.975 


1.028 


1.082 


.517 


.514 


.582 


.616 


.651 


.687 




Efficiency % 


57.75 


59.43 


61.54 


63.42 


65.17 


66.81 


73.49 


74.48 


75 . 74 


76.88 


77.94 


78.9.! 


4-ply 


Heat Loss, B.t.u. 


.755 


.799 


.844 


.890 


.937 


.985 


.449 


.476 


, 50 1 


.532 


.561 


.590 




Efficiency % 


61 .29 


62.86 


64.83 


66.60 


68 . 25 


69.78 


76.97 


77.87 


79.00 


80.03 


80.99 


81.90 






Nominal 


pipe size 


I" 








Nominal 


pipe size 


5" 








2-ply 


Heat Loss, B.t.u. 


.853 


.908 


.965 


1.024 


1.085 


1.148 


.615 


. 656 


.699 


.74 1 


.791 


81 1 




Efficiency % 


56 27 


57.81 


59.80 


61.58 


63.23 


64.77 


68.47 


69.51 


70. 8H 


72.08 


73 19 


74 20 


3-ply 


Heat Loss, B.t.u. 


.755 


.799 


.844 


.890 


.938 


.988 


,508 


.539 


.571 


.604 


.638 


.674 




Efficiency % 


61 29 


62 . 86 


64 83 


66.60 


68.22 


69.69 


73.94 


74 . 91 


76.21 


77 .33 


78.38 


79.33 


4-ply 


Heat Loss t B.t.u. 


.684 


.724 


.765 


.807 


.850 


.894 


.438 


. 165 


.493 


.521 


5 19 


578 




Efficiency % 


64.93 


66 35 


68.12 


69.72 


71.20 


72.58 


77.54 


78.38 


79.45 


80.45 


81.40 


82.27 






Nominal 


pipe size 


v/ 4 * 








Nominal 


pipe size 


6° 








2-ply 


Heat Loss, B.t.u. 


.794 


.845 


.898 


.95S 


1.010 


1.070 


.605 


645 


.687 


.731 


.777 


.826 




Efficiency % 


59.29 


60.73 


62 . 59 


64 . 24 


65 . 78 


67 18 


68.98 


70.02 


71.38 


72 57 


73.68 


74.66 


3-ply. 


Heat Loss, B.t.u. 


.692 


.733 


,775 


.818 


.862 


.908 


. 495 


.525 


.556 


.588 


.621 


.656 


m w 


Efficiency % 


64.52 


65.93 


67.70 


69.31 


70 .79 


72 13 


74.62 


75 59 


76.83 


77 93 


78.96 


79.87 


4-ply 


Heat Loss, B.t.u. 


.623 


.660 


.698 


.736 


.775 


.814 


.425 


.451 


477 


.504 


.532 


.560 




Efficiency % 


68.05 


69 33 


70.91 


72.38 


73 . 73 


75.02 


78.21 


79.03 


80.12 


81.08 


81.97 


82 . 82 






Nominal 


pipe size 


V/z' 








Nominal 


pipe size 


7" 








2-ply 


Heat Loss, B.t.u. 
Efficiency % 


.764 
60 . 83 


.813 
62.22 


.864 
64.00 


.917 
65.60 


.972 
67.07 


1.030 
68.39 


.592 
69.64 


.632 
70 63 


.674 
71.91 


.718 
73.05 


.764 
74.11 


.812 
75.09 


3-ply 


Heat Loss, B.t.u. 
Efficiency % 


.660 
66.16 


.699 
67.52 


.739 
69.21 


.780 
70.73 


.822 
72.15 


.866 
73 . 43 


.484 
75.18 


.514 
76.11 


.545 
77.29 


577 
78.34 


.610 
79.33 


. 644 

80.24 


4-ply 


Heat Loss, B.t.u. 
Efficiency % 


.592 
69 . 64 


.627 
70.85 


.663 
72.37 


.699 
73.78 


.736 
75.05 


.774 

76.24 


.415 

78.72 


.441 
79.51 


.467 
80.53 


.493 
81.49 


.520 
82.38 


5 18 
83.19 






Nominal 


pipe size 


2" 






n«p 


Nominal 

585 


pipe size 

.625 


8" 

667 


711 


t 

757 


805 


2-P»y 


Heat Loss, B.t.u. 


.717 


.764 


.813 


.864 


.918 


.975 


70 00 


70 96 


72 20 


73 . 32 


74.35 


75 31 




Efficiency % 


63.23 


64.49 


66.12 


67 . 58 


68,89 


70.10 
.811 

— * 1 4*1 


179 


.508 


.538 


.569 


.601 


.635 


3-ply 


Heat Loss, B.t.u. 


.615 


.652 


.690 


.729 


769 


75 43 


76.39 


77.58 


78.61 


79.63 


80.52 




Efficiency % 


68.47 


69.71 


71.25 


72 . 64 


73 . 93 


75. 1- 


409 


.434 


.459 


.485 


.512 


.539 


4-p|y 


Heat Loss. B.t.u. 


.547 


.580 


.613 


.647 


.682 


. 1 . 
78,00 


79 03 


79.83 


80.87 


81 .80 


82.65 


83 . 47 




Efficiency % 


71.95 


73 04 


74.45 


75.72 


76.89 


* * • **<LT 
















Nominal 


pipe size 


Wz* 






.936 


Nominal 

580 


pipe size 

621 


r 

.663 


.706 


.751 


748 


2-ply 


Heat Loss, B.t.u. 


.686 


.732 


.780 


.830 


882 


70.21 

.170 
75.89 

.401 
79.43 


71.14 


72.37 


73 . 50 


74 . 55 


75.52 




Efficiency % 


64 . 82 


65.97 


67.50 


68.86 


70 1 1 


71 .29 

.771 
76 35 

.677 
79.23 


199 


. 529 


.560 


. 592 


.625 


3-p]y 


Heat Loss, B.t.u. 
Efficiency % 


,586 
69.95 


.619 
71.23 


.654 

72 . 74 


.691 

74.07 


.730 
75.27 


76.81 
.426 


77 96 

.451 


78.97 

. 177 


79.93 
.503 


80.83 
.530 


•4-ply 


Heat Loss, B.t.u. 
Efficiency % 


.517 
73.19 


.547 
74 . 57 


.578 
75.91 


.610 
77.11 


. 643 
78.22 


80.21 


81.21 


82.10 


82.95 


83 71 


» 








'• if 








Nominal 


pipe size 


10" 




' 








Nominai 


r pipe size 


3 






*~\ r\ ,\ 


575 


.615 


.656 


.699 


.714 


.791 


2-ply 


Heat Loss, B.t.u. 


.662 


.706 


.752 


.800 


.850 
71.20 


.902 
72.33 

*■ o *• 


70.51 


71 .41 


72.66 


73.78 


74.79 


75 . 73 




Efficiency % 


66 . 05 


67.19 


68.67 


69.99 


165 


.494 


.524 


.555 


.587 


620 


3-p]y 


Heat Loss, B.t.u. 
Efficiency % 


.557 
71.43 


.589 
72.62 


.623 
74.03 


.659 
75.28 


.697 
76.38 


. 137 
7739 


. 1 1 J •-» 

76.14 

.398 
79.58 


77.04 

m 

.421 


78.17 
.445 


79.17 
.470 


80 11 
.496 


80.98 
523 


4-p|y 


Heat Loss, B.t.u. 
Efficiency % 


.489 
74 93 


.518 
75.92 


.548 
77.17 


.578 
78.31 


.609 
79.37 


641 
80.33 


80.43 


81.46 


82.36 


83 19 


83 . 95 











** i f If 








Nominal 


pipe size 


12" 












Nominal 


pipe size 

. 688 


&w 






.881 
72.82 

Ml ' 


.565 
71.02 


.604 


.645 


.688 


.733 


.780 


2-ply 


Heat Loss, B.t.u. 


. 645 


.733 


.780 


.829 
71.91 


71.93 


73.11 


74.18 


75.16 


76.07 




Efficiency % 


66,93 


68.03 


69.45 


70.73 


.457 
76.56 


.486 


.516 


.547 


.579 


.612 


3-p|y 


Heat Loss, B.t.u. 


.540 


.573 


.607 


.642 

- * i . i 


.678 
77.03 


.71a 
78 07 


77.41 


78.49 


79.47 


80.37 


81.22 




Efficiency % 


72.31 


73.38 


74.70 


75.91 


1 U i v ' 


.390 
80.00 


411 


.438 


.463 


.488 


.51 i 


4-ply 


Heat Loss, B.t.u. 
Efficiency % 


.471 
75.85 


.500 
76.75 


.529 
77.96 


.559 
7902 


.589 
80 . 04 


.620 
80.98 


80.76 


81.75 


82 62 


83.46 


81.23 
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OWER PRODUCT 



J-M Pre-Shrunk Wool Felt 




e Insulation 



For hot and cold water service line 



To promote quicker delivery of water of the desi 
perature at the faucet and to prevent sweating of 

►Id water lines, insulation of hot and cold water ser- 
vice lines is highly desirable. The convenience and 
economy which such insulation assures ha\ y be 

n L'nized as essential by hotel, apartment house ai 

Bee building operators and are being more generall 
d< 1 1 landed by home owners. 

J-M Pre-Shrunk Wool Felt Pipe Insulation is an ef- 
fective and economical material for keeping hot water 
hot. for keeping cold water cold and to prevent swea 

ig of cold water lines. Like Pie-Shrunk Asbestocel, 
J-M Pre-Shrunk Wool Felt is made of moisture-res ist- 
nig felts which prevent the objectionable absorption 
if moisture in storage, thus minimizing drying shrink- 
age and pulling apart at the joints after application. 

The sheets of wool felt of which the material is com- 
posed are indented by a special manufacturing pro< 
ess, an operation which reduces the conductivity of the 







J-M Pre-Shrunk Wool Felt is equally efficient on hot and 

cold water service lines 




finished material ap 25 pera as c 

pared Lth crd lc 

with this indented it, 2( 

r in T > 



Another di inctivi 






. Wool 



ii 









reel 



Feii is the dua 

it. '. e i erpn fel 

J-M Woo! Felt 
as the iiner 1 I wit! tea matures 

25 deg. F., the material is satisfy ory for hot 

water pipes. 

Finishes: 

The insulation is available in two finishes tn 
lar canvas and a smool dull-coated alu V re 

pipes may be exposed to view, as in I 
rooms, the aluminum finish is i lore d. fable. Hoa 

finish is attractive, and it d not 

when the sections are opened foi a, ion. Wh! 

the aluminum finish is slightl> 1. r in price th 

canvas, it sav, ie -third in installation labor because 

n0 additional finish is required. I%e sectm re held 
tightly in place with stapl and hand- v ch are 
quickly applied. 

An integral waterproof jacket can be applied with 



the insulation when so ordered. 
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JOHNS-MAN VILLI 



Sizes and Thicknesses: 

In both finishes, J-M Pre-Shrunk Wool Felt is 
plied in sections 3 ft. long, in thicknesses of %", 
1", Double W' and Double : ;i" for pipe sizes of W 

4 

and larger. It is also furnished to fit str is oi 



i tr 



o / // 



copper pipe and tubing of outside diameter? rom 

up. The double layer construction of Double 

1 



Double %" 



thicknesses permits the brea 






through joints. 

Bands for use with the insulation are i 
each carton, brass lacquered bands Lth I 
finish and black lacquered bands with 
finish. Staples, also, are furnished with the i.f, 




— 



on I'u in walking tunnel. United Air- 



finish for use in applying the section 



craft & 1 ins port Corp., East Hartford, Conn. 



Carton Contents and Approximate Weights 



i 



Nominal 

pe s 
inches 



ft 

i 

2 

3 

4 

5 

ft 

8 

10 



Thickne: 

i pei ■ arton < 



F< 



Seeti 



180 

135 

123 

96 

84 

63 

43 

'.6 

27 

21 

18 

1 

9 

6 

6 



60 

45 

il 

32 

28 

2\ 

15 

12 

9 

7 

6 

3 

2 
2 



Approx. gross w[ 



Ca 

finish 



83 

70 
73 

65 

64 

56 

7 

44 

* 

35** 

(** 

6** 
24** 

I** 
24** 



m 



91 
77 
80 
71 
70 
61 
51 
48 
40 
37 
35 
38 



" Thickne 






. 



20 

14 
72 

( 

16 

a 

15 






40 
36 
28 
24 
20 

12 
9 
7 
6 

4 

o 

2 



Aj 



h 



81 
80 

52 

46 



* * 



I u n : | m 
finish* ■ 

88 
87 
78 

"I 
60 

49 
■ 
42 
39 
34 
32 
28 
32 



1" Thickness and Double W Thickness* 

( per carton) 



Ft 



Sections 



84 


28 


1 


24 


60 


20 


51 


17 


45 


15 


36 


12 


30 


10 


24 


8 


18 


6 


18 


6 


15 


5 


9 


! 


6 


2 


6 


2 


3 


1 



Approx. gross wgt., lb 
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Canvas 
finish 



87 

81 

76 

71 

70 

63 

61 

57 

48** 

54 

50** 

34** 

28** 

35** 

23** 



Aluminum j 
finish*" 

92 

85 1 

81 

77 

74 

66 

63 

60 

50 

56 

51 

35 

29 

36 

24 



,_ 



■ 



ard i , 20 " i" (O.D.), 

• ml 

e in Double 
'an' as finished ihsuI th< 



re used for larger diameter insulation and for 



■ 



. 



to order only. 
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Tin* rates of heat transmission gi en : 

pipe surface, per \\«u<. pi i d 



on 



N • i ai 

I IN, - 



1 
l 

r 

2 









: 
i 

5 

6 

8 

10 



IN 270 



I hi. kni •• 



B i n. 
i. ft 



.670 

13 

.61 

.581 

.5- 

.327 
.520 
II 
.5i 
.495 



i 
i 



.1" 

198 

.231 

! 

.123 
".00 
■ 

.621 

■ 

1.117 
1.3' 



'* 



u. 






>8 
.6 

56 

.516 

95 

18 

.1 

.420 

12 

.405 

99 









ne 



I i In 



.11 

.191 

.217 

.292 

. 

.394 

.410 

185 

.530 

.581 
.67 

.858 

1.018 



re foot (and also per linear foot) of 
a in the pipe and air surrounding the pipe. 



hirkness 



B.1 u. 

|. ft 



q< 
to 

.330 

183 
.446 
.424 
.398 
.378 
161 
'■50 

.336 

.331 

(21 

'■11 

.304 



B.t.u. 
per lin. ft. 



.129 

.146 
.166 
.194 
.211 
18 
.285 
.331 
.366 
104 
.440 
.482 
.557 
.702 
.856 



IV2' Thirkness 



B.t.u. 
per sq. ft 



.495 

.444 

.398 

.362 

.343 

.316 

.298 

.281 

.271 

.264 

.257 

.251 

.243 

.23.3 

.225 



B.t.u. 
per lin. ft 




.109 
.122 
.137 
.158 
.171 
.197 
.224 
.258 
.284 
.311 
.336 
.365 
.421 
.526 
.634 
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J-M Rock Cork Pipe Insulation 
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J-M Rock Cork Pipe Insulation and Zerotex Buil 
up Fitting Insulation are used on pipe lines carry in 
ice water, brine, ammonia and other refrigerated 
fluids. Since both are mineral in composition, they 
combine all of the properties essential to a highly 
efficient and permanent cold pipe insulation. 

Rock Cork and Zerotex for the insulation of pipe 
lines embody all the desirable features of Rock Cork 
sheets which have been used with exceptional success 
in cold storage insulation for over 29 years. 

Both the pipe and fitting insulation have a remark- 
ably high resistance to moisture infiltration which 
causes most cold pipe insulation failures. Newly de- 
veloped features permitting hermetic sealing give fur- 
ther assurance of permanence under service conditions. 

Rock Cork and Zerotex are odorless and vermin- 
proof and since they are inorganic, will not decay or 
support the growth of bacteria. 

Rock Cork Pipe Insulation 

J-M Rock Cork Pipe Insulation is manufactured 
from Banroc, a loose rock wool, which is bonded with 
a waterproof compound. It is furnished with a fac- 
tory-applied integral waterproof jacket, in single 
layer sections, 3 ft. long, to fit all standard pipe sizes. 
Sectional insulation is shipped in sturdy woode 
crates to insure delivery in good condition. For 
larger pipe sizes segmental insulation is furnished. 

The integral waterproof jacket of the sectional pipe 
insulation protects both longitudinal joints, eliminat- 
ing dependence upon seam filling compounds. In ad- 
dition, it increases considerably the speed of applica- 
tion as a complete section can be applied as a unit. 

Rock Cork Lagging, used as an outer application 
over the sectional insulation for very low temperature 
work, is supplied iy 2 ft. and 3 ft. long depending 
upon pipe size and thickness of the lagging. It is 
furnished 1%", 2", 3" and 4" thick. Lagging is also 
used on very large pipe, small tanks and cylinders. 

On special order the insulation can be supplied to 
fit straight runs of %" to 3" brass and copper tubing. 
Outside diameter of tubing must be stated in the order. 

A definite thickness of insulation is supplied for 
each size of pipe according to the individual service 
requirements, as indicated in the next column. 

When other conditions prevail, recommendations 
should be secured from Johns-Manville. 



i 




The integral waterproof jacket affords tighter joints and 

facilitates flic application of the insulation 



Service Recom m endations : 

Ice Water thickness is used for water, liquid 
ammonia a ! other cold lines between 30 and 45 
deg. F, it varies from 1.4" to 2" in thickness, accord- 
ing to pipe size. For pipe sizes over 10". the insula- 
tion is furnished in segmental form. 

Brine thickness is used for pipes conveying brine, 
ammonia and other cold lines operating between to 
30 deg. F. It varies in thickness from 1.97" to 3.19" 
according to pipe size. Furnished in segmental form 
for pipe larger than 8". 

Heavy Brine thickness is used for pipes convey- 
ing brine, ammonia or other refrigerants operating at 
temperatures from to -30 deg. F. The thickness 
varies from 2.82" to 4" increasing with the pipe size. 
For pipes larger than 6", the insulation is furnished 

in segmental form. 

Temperatures below -30 deg. F.: On pipe lines 
operating at temperatures from -30 to -50 deg. F., 
Heavy Brine thickness with an outer application of 
J-M Rock Cork Lagging is recommended. On pipe 
sizes from 11/4" to 4", the iy 2 " lagging is used. On 
pipe sizes over 4", the 2" lagging is applied. 

When service temperatures range from -50 I 
-70 deg. F., on pipe sizes from W to 4", the 2" 
lagging is used over Heavy Brine thickness. On 
pipe sizes over 4", the 3" thickness of lagging is 
recommended. 
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Zerotex Built-up Fitting Insulation 

All fittings are insulated v h J-M Zerotex, a ioosel 
felled rock wool, impregnated with asphalt. Zerotex 
i imii <)„ fU 18" vide with a nominal thick- 

I '. During appli nation the 

bat as the material is se- 
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Accessories 

The following materials are required in the appli- 
cation of J-M Rock Cork Pipe Insulation: 

J-M Zeroseal: A special heavy-bodied plastic ce- 
il composed of asbestos fibre, asphalt and other 
r :eral ingredients, designed to afford thorough 
v r-tightness. It is used to seal all joints on sec- 
nal or segmental insulation and to close all pore 
n ! sealing membrane of Zerotape which is applied 
<r Zerolrx on fittings. It is furnished in 10, 25, 50 
and 150-1 b. ntainers. One gal. weighs about 10 lb, 

J-M Zerotape: A high-grade waterproof fabric 
sed as a sealing membrane over Zerotex on fittings 

d end joints on pipe insulation. It is furnished 

n 3"-wide rolls weighing approximately 1.2 lb. 

J-M Zero gloss: A moisture-resistant compound of 

ground asbestos fibre and asphalt which is used to 

give a bright black protective finish to the entire in- 

itallation, both pipe and fittings. It is furnished in 

1 and 5-gal. cans and 30-gal. drums. 

Sufli- at Zeroseal, Zerotape and Zerogloss, as well 

as co ed staples and copper-covered annealed 

1 wire, are shipped with the pipe insulation for 

se JM applying the material in accordance with ap- 

directio 11 specified on the order, galvan- 
I steel id seals will be furnished instead of 

\iia cost- 
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aid 
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accessories ior 
ordered separately. 



insulating fittings 
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1.25 
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1 .35 
1.55 
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2.25 
2.35 
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3.95 

4.80 
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Heavy Brine Thickness 
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Thickness 

of insulation, 
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Application of J-M Rock Cork Pipe Insulation 



Proper application is equally as important as 
proper materials in the success of refrigerated pipe 
insulation. J-M Rock Cork Pipe Insulation, properly 
installed, will give satisfaction over a long period. 

Spacing of the Lines: 

Sufficient space must be allowed between pipes and 
adjacent surfaces to permit easy application of the 
full thickness of insulation. Dimensions required for 
the minimum spacing of pipe lines follow: 



Insulation 
thickness 



Space required Space required 
between between pipe 



parallel 
pipes, 
inches 



and adjacent 

surfaces, 

inches 



Ice Water Thickness 

Up to 6" pipe — screwed fittings 7 5 

Larger than 6" pipe — screwed fittings 11 6 

All pipe sizes — flanged fittings 12 8 

Brine Thickness 

Up to 6" pipe — screwed fittings 9 7 

Larger than 6" pipe — screwed fittings 15 9 

All pipe sizes — flanged fittings ...... 16 10 

Heavy Brine Thickness 

Up to 3" pipe — screwed fittings 11 9 

Larger than 3" pipe — screwed fittings 19 13 

AH pipe sizes — flanged fittings 20 14 




Rock Cork Pipe Insulation is easily and quickly applied 

Preparation of Lines: 

Before any insulation is applied, pipe and fittings 
must be tested, made tight, cleaned of rust, scale or 
other foreign matter, freed of frost and made dry. 

All pipe should be hung on metal saddles placed 
over the insulation. A sheet metal shield, at least as 
long as the outside diameter of the insulation and ex- 
tending half way up on each side, should be snugly 
fitted under the line at each hanger-point. 

Lines may be supported on wood blocks set in 
hangers until the insulation is ready to be applied. 



Rates of heat transmission 

The rates of heat transmission given below are expressed in B.t.u. per square foot (and also per linear foot), per hour, per 
degree temperature difference between fluid in the pipe and air surrounding the pipe. In the case of screwed fittings, where the 
proportion of fittings to pipe is not unusually high, no great error will be introduced by figuring small fittings such as e s and 

f i- ? * t - o a i OT .„„ fining valvPQ rm^es etc as one and one-half linear feet. Keterence to a table ot 

tees, as one linear foot of pipe and larger fittings, valves, crosses, eu,., <^> uuc „ nn¥ u^ A*** d^*. 

•« i t « j- ,:.,«i~„*„ -f^.t- QanirpA fimncre; Such a table appears on another data slieet, 

areas will be necessary in computing radiation equivalents lor flanged ntun & s. ouwi & tau c PF 



Pipe size, 

inches 



Ice Water Thickness 



B.t.u. 

per lin. ft 



y 2 


.110 


% 


.119 


i 


.139 


v& 


.155 


i% 


.174 


2 


.200 


2Yi 


.228 


3 


.269 


3% 


.295 


4 


.294 


5 


.349 


6 


.404 


8 


.455 


10 


.559 


12 


.648 


14 


.670 


16 


.750 


18 


.833 


20 


.919 



B.t.u. 

per sq. ft. 

pipe surface 



.502 
.431 
.403 
.357 
.351 
.322 
.303 
.293 
.282 
.248 
.239 
.233 
.201 
.198 
.194 
.182 
.179 
.176 
.175 



B.t.u. 

per sq. ft. 

outer surface 



.105 
.101 
.118 
.118 
.133 
.139 
.145 
.158 
.161 
.140 
.148 
.154 
.139 
.147 
.150 
.142 
.143 
.145 
.146 



B.t.u. 
per lin. ft 



.098 
.111 
.124 
.131 
.134 
.151 
.170 
.186 
.191 
.209 
.241 
.259 
.318 
.383 
.438 
.487 
.542 
.604 
.661 
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Brine Thickness 



B.t.u. 

Tier sq. ft. 
pipe surface 



.446 
.405 
.352 
.300 
.270 
.244 
.226 
.202 
.183 
.176 
.165 
.150 
.140 
.135 
.131 
.132 
.130 
.127 
.126 



B.t.u. 

per sq. ft. 

outer surface 



.075 
.085 
.086 
.077 
.073 
.077 
.081 
.079 
.073 
.076 
.080 
.076 
.081 
.086 
.088 
.093 
.094 
.096 
.097 



Heavy Brine Thickness 



B.t.u. 
per lin. ft. 



.087 
.094 
.104 
.113 
.118 
.134 
.147 
.162 
.176 
.182 
.202 
.228 
.263 
.309 
.364 
.392 
.434 
.476 
.520 



B.t.u. 

per sq. ft. 

pipe surface 

.394 
.340 
.294 
.260 
.238 
.214 
.197 
.176 
.167 
.154 
.138 
.130 
.116 
.110 
.108 
.107 
.104 
.102 
.100 



B.t.u. 

per sq. ft. 
outer surface 
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.051 
.051 
.053 
.054 
.053 
.057 
.059 
.059 
.061 
.058 
.057 
.060 
.059 
.062 
.067 
.068 
.069 
.070 
.071 
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J-M Rock Cork Pipe h , applied in 1931 to these outdoor refrigerated lines, is still 

i perfect condition in spite of weather exposure 



Insulatin. the Pipe 

Before Rock Cork in latior. is a !. the pe 

aould be brushed with Zerogloss. ; pr thick- 

ness of the insulation, according to the type of ser- 
vice, should then be applied to all raight sections of 
the line. 

When the pipe is joined with flanged fittings, sec- 
lions or segment hould be applied about 1" away 
from the flange to permit thorough packing of Zero- 
tex between and around the bolts. 

When screwed fittings have been used, the insula- 
tion should be hutted t tly against the fitting. On 

me fittings, such as ells and tees, in certain sizes of 
pi] the hutting edges of the insulation may require 
beveling to secure correct application of the sections 
tall space should be allowed between these edges 
so that the Zerolex may be tied in place on the fitting 
Insulation applied in this manner reduces to a mini 
mum the amount of time and material necessary to 
11 1 1 a 1 • fittings. 
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Sectional Pipe Insulation: 

Before each section of insulation is applied, both 
longitudinal joints and one of the end joints, should 
be coated with J-M Zeroseal. Then the section should 
be placed upon the pipe, closed and temporarily se- 
cured with from four to eight staples furnished for 
the purpose, the coated end being butted tightly 
against the uncoated end of the previously applied 
section. The sections should be so placed that longi- 
tudinal joints occur at top and bottom of the pipe. 

The area to be covered by the waterproof lap 
should then be coated with Zeroseal and the lap 
pressed smoothly into it. The end joint should next 
be sealed with one width of 3" J-M Zerotape em- 
bedded in a coat of Zeroseal. 

The section should be permanently secured in place 
with from three to six loops of copper-covered 
annealed steel wire or %" x .015" galvanized steel 
straps. The smaller sizes of insulation should be 
secured with three straps or loops of wire. Larger 
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ROCK CORK PIPE INSULATION 
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.izes need a sufficient number to insure a tight, perma- 
lent installation. If wire is used, it should be twisted 
ightly and the ends neatly clipped. 

Segmental Pipe Insulation: 

When the insulation is furnished in segmental form. 
»ach segment is provided with a factory-applied jacket 
he lap of which extends along one longitudinal edge. 
When applied, this lap should cover the flush-cut eclp 
if the jacket on the following segment. One longi- 
tudinal joint of each segment should be coated with 
Zeroseal and applied to the uncoated joint of the ad- 
joining segment. When the complete set of segments 
is assembled on the pipe each area to be covered by a 
waterproof lap should be coated with Zeroseal and the 
ip pressed into it. The set is then strapped or wired 
in place with from three to six straps or loops of wire 
in the Mime manner as the sectional insulation. 

Lagging over Pipe Insulation: 

When lagging is required over the insulation, a 
coat of Zeroseal should be applied and the lags em- 
bedded in it. They should then be secured with from 
three to six straps or loops of copper-annealed steel 
wire, the ends of wire being neatly clipped and benl 
down. See "Finishes" for final asbestos felt wrapping. 



Insulating the Fittings 



ing of a sufficient number of plies to attain a com- 
pressed thickness of from V /' to 2". As each pi] is 
put on. it should be secured in place with several 
wraps of jute twine and the built-up layer covered 
with a double wrap of Zerotape. Before the applica- 
tion ot each successive built-up la . Zeroseal -I 'Id 
be brushed into the Zetotape t«. close all pores aid t- 
facilitate the application of the next laye] of Zerotex. 



SECTIONAL 

IN5ULATI0 







3 LA) or 



5LAL 



* 1 c 






Fitting insu ed for H ■« ) Brine tiurin 

I or I V\ iter thickness, one layer ol Zei 



• » 



• 



Before any fitting insulation is applied, care should lightly l ater thi I > n the pipe insulation 

be taken to see that the ends of the pipe insulation re ,, im , ,|. The out* i ply ol Zerot< should h<- i 



are coated with Zeroseal. The fitting should then be 
iven a brush coat of Zerogloss. 

All fittings are insulated with J-M Zerotex. D. 
pending upon service requirements, from one to three 
built-up layers should be applied, each layer consist- 



5EC TIONAL 
INSULATION 



TROWEL COr 
OF ZEROSEAL 





ZEROTEX 



2 LAYERS OF ZEROTAPE 
SEALING MEMBRANE 



Fitting insulated for Ice Water thickness 



tended over the pipe insulation jacket 

IVme thickni requires two la ra ol Zerotex, the 
first of which sh Id be buill up to al H It 

the thickness of the adjoining ] insulatio Whe 
the second layei is applied, the total thickness should 
e slightly great ei than the pipe insulation and the 
outer plv of Zerotex should extend about I" ovei il 
When Heavy Brine thickness is used, thre layei 
of Zerotex are required. The first two sh Id be 
lied as described for Brine thickn a and the thi, 
laser applied over them. The third layer should ex- 
ml about 1" over the dja il pipe ii dation. 

If lagging is used over Heavy Brine thickness, fit- 

tings should be insulated as described for Hesi 
Brine thickness, so that the total thickness of the 

fitting insulation ex eds that of the pip insulation 
by at least 2". 

I.j, h built-up la\->r ol Zerotex should !»■ evenl) and 
symmetrical!) packed around t fitting ami care e 

ercisec | ,, that flan &« full thicfc 



ROCK CORK PIPE INSULATION 
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The sealing membrane covering each layer of Zerc 
tex si aid consist of a wrap of Zerotape applied so 
.at a double thickness of the tape covers the Zerotex 
at every pc L. Over each sealing membrane, Zero- 
seal should be applied, leaving no uncoated spots. 

The ends of the Zerotape in each case should be 
sealed to the pipe insulation with ZeroseaL 

On larger fittings, 4" and up, rasiderable tape 
can be saved by tying over the Zerotex a layer of 
J-M 15-Ib. Asbestos Wa; proofing Felt to afford a 
oth base for the application of the tape. 

After the full thickness of the Zerotex has been ap- 
plied and sealed, the entire surface of the fitting 
should be covered with a trowel coat of ZeroseaL A 

" coat of hard-finish asbestos cement, con -sting of 
2 parts of asbestos cement and 1 part of portland 
cement, should then be troweled smoothly over the in- 
sulated fitting. On fittings in concealed locations and 
where appearance is unimportant, the cement coaling 
may be omitted without loss of insulating value as it 
is applied only to provide a smooth finish. 

Finishes 

For a bright, black finish, a brush coat of J-M Zero- 
gloss is recommended o :r all pipe insulation and 
fittings. If an aluminum finish is desired, the follow- 
ing mixture is applied over the Zerogloss. 

To 2 lb. of the Aluminum Company of America's Extra 
Brillianl Varnish Powder add one gallon of Du Pont Company's 





Applying the sealing membrane over Zerotex 



[IN-332] 



9-C-l-B 




The finished Rock Cork job, perfectly sealed to prevent 
frosting, offers a neat and workmanlike appearance 

RC 129 Aluminum Mixing Varnish. The paint must be mixed 
immediately before using and in no case should more paint be 
made up than can be used in one day. Two coats should be 
applied, the first of which must be allowed to dry at least 24 
hours before the second coat is applied, A brush may be used 
for application, but a spray will give a quicker and possibly 
slightiy smoother job. 

When lags are applied over the pipe insulation, 
their outside surface should be coated with J-M Zero- 
seal, and the line then wrapped with J-M No. 50 
Waterproofing Felt. Where hot asphalt can be used 
economically, it should be used, instead of Zeroseal, to 
hot-mo the felt in place. The entire line is then 
fi hed with a brush coat of Zerogloss. 

For weatherproofing, insulation on all outdoor lines 
should be further protected with an additional jacket 
of J-M Double Coated Flexstone which is furnished in 
rolls of 108 sq. ft.. 32" wide, and weighing approxi- 
mately 55 lb. All joints should be lapped at least 3" 
sealed down with ZeroseaL All horizontal lap* 



a 



should be located on the side of the pipe with the laps 
turned downward in order to shed water from the sur- 
face. The jackets should be secured in place by 
means of rings of No. 16 B. & S. gauge Copperweld 
wire applied at not greater than 4" centers. 

If fire hazard must be considered, a J-M Asbestos 
Firetard Jacket may be applied in the same manner 
as the Double Coated Flexstone. Furnished in rolls 
of 108 sq. ft., 32" wide, and weighing about 50 lb 

Zerotex Fitting Insulation, properly sealed and 
coated in accord with the application direction- 
should receive a %* coat of Insulkote troweled to a 
smooth finish when the line is exposed to the weather. 
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[-M Built-up Brine and Ammonia Insulation 



mnionia 



ient in maintaining tlie extremely low temperatures 
equired in pipe lines conveying brine, ammonia or 
■ther cold liquids or gases. It consists of several lay- 
rs of insulating felts carefully applied and sealed 
round pipes to be insulated. 

The effective method of sealing eliminates the pos- 
[ibility of moisture accumulating between pipe and 
nsulation and then freezing and bursting the insu- 
ation. 

J-M Built-up Brine and Ammonia Insulation is not 
mly highly efficient as an insulator, but will with- 
tand contraction and expansion without cracking or 
)reaking open. 

This type of built-up insulation to be satisfactory 
ihould be applied only by mechanics specially trained 
n low temperature work. Johns-Manville Approved 
Contractors are experienced in applying these ma- 
erials. 

Insulation should be of a suitable thickness, based 




The ordinary range of temperatures requires the fol- 
lowing thicknesses: 



Plus 30°F. to plus 15°F. 
Plus 15°F. to minus 5°F. 



-2" 
-3" 



insulation 
insulation 
nsulation 



Minus 5°F. to minus 20°F. — 4" 

Minus 20°F. to minus 40°F. — 5"* insulation 

Minus 40°F. to minus 60°F. — 6"* insulation 

*For pipes smaller than S 1 /^" at temperatures from 
minus 20 to minus 60 deg. F., deduct 1" insulation. 

Where temperatures are below minus 60 deg. F., 



jq temperatures contained in piping or apparatus. recommendations will be furnished by Johns-Manville. 



Rates of heat transmission 

n^i r i • • • u i~„ «™ «™r^ C pr! in Btu oer scmare foot (and also per linear foot) of pipe surface, 

The rates of heat transmission given below are expressed in d.i.u, pci aqua ^ *> ^ -1^.1 r 1 „_ 

per hour, per degree temperature difference between fiuid in the pipe and air surrounding the pipe. The thickness of 2-lay 
has been taken as 2", of 3 layer as 3" and 4-layer as 4". Sometimes the thicknesses after .pplicat.cn are less than these nominal 
thicknesses and for such cases the figures in the table should be mod.fied accordingly. 



Pipe size, 

inches 



% 

1 

IK 

2 

3 

3H 
4 

4H 
5 

6 

7 

8 

9 
10 
12 



2* Insulation 



B.t.u. 

per tin. ft. 



.086 
.095 
.107 
.124 
.132 
.149 
.167 
.192 
.211 
.228 
.247 
.268 
.307 
.343 
.380 
.415 
.455 
.528 



B.t.u. 
per sq. ft 



.390 
.345 
.310 
.285 
.265 
.240 
.222 
.210 
.201 
.194 
.188 
.184 
.177 
.172 
.168 
.165 
.162 
.158 



3" Insulation 



B.t.u. 
per lin. ft. 



.074 
.079 
.088 
.102 

.109 
.120 

.133 
.148 
.165 
.176 
.190 
.205 
.233 
.257 
.282 
.307 
.335 
.387 



B.t.u. 
per sq. ft. 



.331 
.288 
.257 
.235 
.218 
.193 
.177 

.162 
.157 

.150 
.145 
.141 
.134 

.129 
.125 
.122 
.119 
.116 



\" Insulation 



B.t.u. 
per lin. ft. 



.065 
.070 
.078 
.090 
.095 
.104 
.114 
.128 
.138 
.148 
.158 
.170 

.191 

.212 

.232 
.242 
.279 
.310 



B.t.u. 
per sq. ft 



.295 
.255 
.227 
.206 
.190 
.167 

.151 
.140 
.132 

.126 
.121 
.117 

.111 

.106 

.102 

.099 
.097 

.093 



5' Insulation 



B.t.u. 
per lin. ft. 



« • 



.069 
.072 
.080 
.085 
.094 
.107 
.114 
.124 
.132 
.142 

.151 

.164 
.184 

.200 

220 

.234 

.268 



B.t.u. 
per sq. ft. 



n • 



.252 
.210 
.183 
.170 
.151 
.141 
.125 

.119 
.112 
108 
103 
.097 
.092 
.089 
.087 
.083 
.080 



6" Insulation 



B.t.u. 
per lin. ft. 



. 



■ • 



078 
086 
095 
104 
112 
120 
127 
135 
149 
164 
178 

191 
206 
234 



B.t.u. 
per sq. fi 



- 



• * t 



• ■ 1 • 

ft • a « 

.157 

.139 

.126 

.114 

.107 

.101 

.097 

.092 

.087 

.082 

.079 

.076 

.073 

.070 
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isiit-up Brine and Amm Jiia Insulation Specification 



Ail pipe lir 
appai 

other rr T 
Job- 






ail 



and flanges and 

ie or ammonia, or 

be i d with 

a Insula- 

...iioithi Indicated ::ec tng table. 

All c?iid. c - -• 

e fb 'in 

. The insulate id not be lo- 

i Iose3\ adjacenl . ani e nor 

located in the same chase or shaft with heated pipes. 

als: 






e 






lime-wad I and free of foi weighing not 

less than 11 oz. pi q. ft, 1" thick. 

Waterpj f m tbrane shall consist of J-M Brine 

• I An nia g Tape,* v- md pi rally so 

thai al no point is there less than iuo plies, and 

cove] d with two coats of J-I\l Brine and Animonia 

i Co and.** No un< iled spots shall be left. 

Pipes: 

All faces shall be th i ! ' . leaned and dried 
befo insulation I and the system shall nc 

be | a operation I work is completed. 

r it is rec o s en i die insula- 

h bare pip 
r a 1 linear J PP e d * 

il ipr of merol 



- 






al 



»5 






1 



1 1 









•if ] ir 



a lay 

all I ...., . — . ,,. 

ther. Th ir i . : 



ngitu ial 



i 



be ped • " 

Ie 
al 



2« g tv 

ite 1 T 

1 be applied I > the I 
11 jo s brol 

rCAWAS JAC 

t-ROSIN- Sl'/EO PAPER 



11 c 

d 









• 



4 j 






K A 






i- 






la - | 

with 



I 'ERPROOE MEMBRA NE SEA LED AS 
0ESCR/8E0 IN SPt j TtONS 

ATHERT/TE PAPER 

. JUTE TWINE 




J-M STANDARD HAIR EEL7- 



" 



fa 



fu 






.! 






omjM fu 



40-ft, , f| 



Two-inch insulation shall have a waterproof mei 

brane applied on the outer surface as described und 

Materials." Three, four and five-inch insulath 

shall have two membranes, one over each of the t\ 

iter layers. Insulation thicker than 5" shall ha 

tree membranes covering the last three layers of fe 

The outer layer in each case, regardless of thickne 

of insulation, shall be reinforced with a layer \ 

standard weight J-M Weathertite Paper under tl 

membrane. On valves and fittings where it is n 

practical to apply the paper, an extra wrapping < 

tape shall be put on. 



H i Insulation si I be 100% pure cattle hair, Fittings: 



Wherever the pipe is interrupted by fittings, etc 
insulation shall be sealed off by carrying membrane 
down to the pipe and sealing thereto. 

All fittings shall be insulated separately from th 
adjacent piping, the insulation being of the sam 
thickness, and applied and sealed in the same manne 
as on the pipe. 

Where pipe and fitting insulation meet there sha 
e a full thickness of insulation, and membranes c 
fitting insulation shall be well sealed to the oute 
membrane of pipe insulation. 

Hangers : 

h hanger shall be insulated separately, the sam 
is £he fittings, running the insulation alone 
of the hanger for not less than 



& 



the 



ro- 



12" beyond th 

a nl pipe insulation. 

Accumulators, Tanks, etc.: 

aces of accumulators, tanks, etc., shall be in 
sulated as specified above for pipe lines, except tha 
extra thicknesses of insulation felts may be require* 
on account of lower temperatures. 

Finish of Insulati 



on: 



All insulation exposed to view shall be finishec 

. 3-oz. canvas, sewed on over a layer of rosin 

sized sheathing paper, then thoroughly sized, am 

painted with not less than two coats of a first qualih 

lead and oil paint, of color selected by purchaser. 

AH insulation shall be applied by the manufacture. 



of ih 



6 material s, or by his approved contractor. 



™ 6" 



Kd^nJ? l dement, 
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Anti- Sweat Pipe Insulation 



J-M Anti-Sweat is a cold water pipe insulation used 
)t only to keep the water cold but to prevent condeu- 
tion and damage from dripping. The insulation has 
irticular application in such locations as weave 
lomfl of textile mills, pickle rooms of packing plants, 
irious locations in paper mills and in other plan- 
here sweating pipes would present difficulties and 
ie ever-present possibility of serious water damage. 



INSULATING FELTS 




TERPROOFED 



TECTtVE FELTS 



J-M Anti-Sweat, a strong, resilient and durable prod- 
ucL is the logical material for use where the Insula- 
tion mav be exposed to impact or shock. 

Anti-Sweat is made of pre-shrunk insulating Felt 
and waterpoofing fell ie waterproofing fell - on li- 
mner and outei surfaces of each layer, protect the in- 
sulation from the infiltration of moisture. The broken- 
joint construction, furnished in thicknesses of 1" and 
over, eliminate- through joints. When this c< itrut 
(inn is applied, tin* outer layer is turned and slipped 
alone so thai all joints are staggered. 

This material, in proper tin. km is suitable foi 
the enl ire range "I cold and ice u atei sei vri I !> 

required thickness rids upon tern rature an 

huraidit) <»l surrounding air in relation t" the tem- 

Approximate weight in pounds per 3-foot 

section , uncra ted 



'I'll I- k ness 

JIM ll«s 



i 
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Carton contents and approximate u eights 



artons, 14" x 20/*" x HY A " O.D. 

Nominal 

)ipe size 

Vi inch 

% inch 

I inch 

I y± inches 

iV2 inches 

I inches . 

l x k inches 

\ inches 

I inches 







1 




: 




i 








15 


88 


! 


i 


' 


7 


: 









Rates of Heat 

B.t.u. per hour, per degree temperature difference^ 



Transmission 

per linear foot and per square foot o f pipe surface. 



Insulation 



H thick 



]*ipe size, 
inches 



H 
1 

2 
3 
4 



B.t.u. 

per 
liii. ft. 



.212 

.245 
.286 
.338 
.374 
.443 
.518 

.611 
.685 

.757 



B.t.u. 

per 
sq. ft. 






thick 



.963 
.891 
.830 
.777 
.751 
713 
.688 
.666 
.655 
.643 



B.t.u. 

per 
lin. ft 



.185 

212 

243 

284 

.312 

167 

125 

107 

.553 

.611 



B.t ,ii. 

per 
aq. ft. 



.841 

.770 

.706 

.653 

.627 
.591 
.564 

.51 
.528 
.18 



I* thick 



B.t 'i 
per 

hn. It 



.167 

189 
21 
2 1 9 

.318 
164 

12 
168 
'. 1 5 



B i ii 
per 

*q 






I / thick 



It i a 
IK-r 
i ft. 



"">8 

68 

.( 

"2 
.-, 16 

51 
184 

162 
1(7 




1 I 

[60 

1 80 
206 

22 

. 
292 

137 

• 

tot 



B I a 
per 

*q ft 



649 

-.81 

>2 

148 

I) 
',88 

'.67 

.3 

.13 



2' thi 



B ' u. 
per 

. ft. 



B t ii 



• i ft 



142 

1 

180 

I'M 

19 

284 

II 



',81 

.1 

160 

n 

:. 

131 

II 

- 
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perature of ihe pipe. On pipes with temperatures over 
50 t " of insulation is used if relativity humid- 

is than percent: if humidity ranges from 

pera , the l 1 ■/' thickness is used. For tem- 
p 3 betwe. n 32 and 50 deg.F., if relative humid- 

,,, i s 5 ■ ■ it, the 1 ,'' thickness is used. 

P mmendations for other conditions can be secured 

min Johns-M.niville. 



Fittings are insulated with J-M Standard Hair Felt 
of a thickness similar to adjacent insulation. The Hair 
elt is sealed with a double wrap of J-M Sealing 
Tape** and a coat of J-M Sealing Compound***. 
For mild conditions, a l/i" Asbestos Cement finish 
may be used instead of the fabric and compound. 

Anti-Sweat is made in 3-ft. sections, in thicknesses 
of V' and 3 /i", solid construction, and in 1", 1%" 



L p 1 



The j git > l-Sweal sealed with and 2" thicknesses, double layer construction, to fil 

er the cut, using just standard pipe sizes and straight runs of copper tub- 
from squeezing out. As 
ll , on installations, careful sealing 

ol ill joints i -ential to prevent l lie entrance of 

moisture vapor into the insulation. 



ing of the following outside diameters: %", *4", %" 
%", 1V 8 ". 1%" %", 2%", 2%", 3%", 3%". 
5 1 s" and 6%". Sizes to and including 4" are 



-Ps". 



shipped in cartons; larger sizes are crated. 



Zero Pipe Insulation 




' ' ' b used to prevent cold water 

11 ; tr ordim liii 

1 '" m low 

r v A" ■ l I rround 

u "" i<l [l >int i- oi Bhort durati 

7 ' is con iru, | of ! .f 

'' ''' " BUrrou • !'\ veral lay. ra ol wool fell 

witl iturated .1 fell u die hair Felt 

'" k *• ,ir fl "iid. i will, the pipe. 

1 : '" f "'" in ; ?q ., i 

•f lain .{,. , 

J ' Brin. ,„i v 



Hair felt, one of the best of insulating materials, 
greatly retards the flow of heat from the water in 
the pipe lo the colder surrounding air, and the wool 
felt jacket and the inner layer of saturated felt pro- 
vide efficient protection for the hair felt. 

When this material is applied to pipes running 
out-of-doors, special provision should be made for 
a separate jacket of Double Coated Flexstone. 

For extremely low temperatures or for tempera- 
tures below the freezing point that are of long dura- 
>n, J-M Built-up Hairfelt is recommended, applied 
arious thicknesses depending upon the temperature 

Z o Pipe Insulation is furnished in 3-foot lengths, 
split for ready application, covered with canvas and 
equipped with brass lacquered bands. Made for 
all pe sizes from y 2 " up, and in one thickness, 
approximately 1*4" '. 

In addition to regular pipe sizes, sections of Zero 
are manufactured to fit straight runs of copper 
pipe and Inning of the following outside diameters: 

8", 









%". 



W, 3%", 4%", 5i/ 8 " and 6% 



iy 8 ", i%", i%", 2i/ 8 ", 2%", 



// 



Otrton contents and shipping weights 



■ 






App 


rox. gross 


Sections 


weight, lb. 


20 




78 


18 




85 


15 




65 


13 




65 


12 




71 


10 




69 


7 




61 


6 




50 


4 




41 
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J-M Built-up Hair Felt Pipe Insulation 



cr 



J-M Built-up Hair Felt Insulation is designed to 
protect pipes from freezing wherever they are sub- 
jected to severe conditions. This insulation consists 
of a suitable number of layers of 1" J-M Standard 
Hair Felt securely bound in place on the pipe bv 
means of heavy jute twine and finished on the out- 
side with a waterproof jacket. 

It is not possible to give a definite recommendation 
as to thickness which would suitably protect pipes 
under all conditions. No insulation, no matter how 
[hick or efficient it may be, will prevent freezin 
where there is no circulation or only a small amount 
of circulation in the pipes, if the outside temperature 
remains low for a sufficient length of time. 

Insulation will retard freezing, and if there is a 
certain amount of circulation or, even without circula- 
tion, if the air remains at a low temperature for a 
short enough period, freezing may be prevented. 

To make a specific recommendation, the following 
information is required: 

1. Minimum temperature to which pipe will be exposed. 

2. Duration of this extreme temperature. 

3. Temperature of fluid entering the pipe. 

4. Size of pipe. 

5. Length of exposed section of pipe. 

6. Rate of flow through pipe. 

7. Duration of periods, if any, when there will be no flow. 

Following are the rates of heat transmission through 
2-layer, 3-layer and 4-layer Built-up Hair Felt Insula- 
tion on pipes from V2" to 12" in diameter. 

Also, to assist in quick estimates as to results 
which may be accomplished, figures are tabulated 
showing the length of time necessary for water in a 
pipe to be cooled 10 deg., from 42 to 32 deg. F., with 
a difference in temperature between water and air of 
60 deg. F., which would correspond to an air tempera- 
ture of about 20 deg. F. below zero. 

Water should not be allowed to remain stationary 
for longer than one-half the time mentioned. 

The last column indicates the minimum amount of 
water which should be supplied per hour at 42 deg. F. 
for each linear foot of pipe, in order to prevent the 
temperature of the water from being lowered to the 
freezing point. The weight in this column should 
be multiplied by the length of the pipe in feet. In 
order to provide against temporary reduction of flow 
due to lower pressure, etc., the rate of flow should 



Data on Freezing of Water in Pipes 



•■:■■ 



Pipe size, 

inches 



H 



Iiisulatiou, 

No. of layers 

each 1 in. 

thick 



M 



2 



8 



10 



12 



2 
3 
4 

2 
3 
4 

2 
3 
4 

2 
3 

4 

2 
3 

1 

2 
3 
I 

2 
3 

I 

2 
3 
4 

2 

3 
4 

2 
3 

4 

2 
3 
4 



B. t. u. per deg. 

temp, diff., 

per hour 

per lio. ft. 


Hours to cool 

to freezing 

point 


Lb. water flow 

per hr. per lio. 

ft to prevent 

freezing 


.0895 

.0747 
.0660 


.417 
.500 
.565 


.537 

.448 
.396 


.1125 
.0911 
.0798 


.825 
1.02 
1.16 


.675 
.548 
.480 


.1400 
.1126 
.0972 


1 40 

1.74 
2.02 


.840 
.676 
.583 


.1586 
.1244 
.1063 


1.94 
2 48 
2.90 


.952 

.747 

638 


.2062 
.1572 
.1322 


3.25 

4.27 
5.08 


1.237 

943 

.793 


.2450 
. 1850 

1 ".18 


4.55 
6.02 
7.20 


1 470 

1.110 

.929 


.2887 
.2146 
.1764 


5 92 
7 96 
9 69 


1.733 
1.289 
1 . 059 


.3302 

. J 1 3 1 
.1984 


7.35 

9 88 

12 20 


1 981 
1.460 
1.191 


.4100 
.2960 
.2390 


10.05 
13.90 
17.25 


2.460 
1.776 
1.434 


.4930 
.3536 
.2830 


13.00 
18.10 
22.70 


2.960 
2.122 
1 698 


.5720 
.4090 
.3222 


15 80 
22.20 
28 10 


3 432 
2.454 
1.933 



•In the ab. figure-. Hie effect of varying temperature difference 
.]„.. to cooling of the water has been ignored, as this is an " nlleces £ r >' 

Ltd "here large factors of safety are required. The only effec 
of not considering this varying temperature difference is to increase 

^hftiLlho^r, the table is the tune to lower the water to the 
freezing P int. Much longer time would be required actually to 
eezefll of the water in the pipes, but once it starts to freeze, the 
, unger point has been reached. It the water were to freeze at only 
one point, flow would be stopped and the whole line be in danger. 

be at least double that given in table. The figures 
on time and flow apply only to the conditions given. 
If the water enters the pipe at 52 deg. F., instead of 
42 deg. F., it will take double the time given in order 
to cool it to the freezing point, or only half the amount 
of water need be circulated. 
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A5BE3TC5 FELT 



ID rLEXSTOHE JACKET 

h for standpipes with adjacent steam lines 



If piping is exposed to the weather, the canvas shall 
be omitted and in its place the insulation shall be pro- 
tected by a Double Coated Flexstone Weather-proof 
Jacket, with all joints lapped at leasl 3" and sealed 
with Laptiie.* The jacket shall be secured with riii}. 
of No. 16 B & S gauge Copperweld wire applied on 
4" centers. Laps on horizontal pipe shall be placed 
on the side and turned downward to shed water. 

Standpipes: 

Standpipes or other uater pipes in which water 
may not circulate for several hours shall be protected 



^ . . - j , r . . . q A i „ F : t -n by means of a small diameter low-pressure steam line 

On the other hand, if it enters at 34 cleg. *., it will u > . r T| 



be cooled to 32 deg. F. in one-fifth of the time given 
or five times as much water would be required. 



running adjacent to the water pipe. The two pipes 
shall then be insulated together with an inclusive 
covering ol one layer of J-M 84b. Asbestos Felt; two 



If the minimum temperature is about 40 deg. t . D ' . 

1 1 on ^ V \ layers oi 1-ply Asbestocel, in flexible roll form; and 



below zero (temperature difference equals 80 deg. F.), 
instead of 20 deg. F., the time required to cool water 
to the freezing point will be 60/80 times that given 
in the table, or the amount of flow required will be 
80/60 times that given in the table. 

Where water must remain stationary longer than 

the safe length of time previous] indicated, the only 

ire way of pro le line is to provide a small 

steam or hot water line alongside the water line and 

i pi 2 i! i.lation entirely around boll lines. 

Specifi tion to Prevent Freezing 

sed air, soil and waste pip- 
g and gs i exposed to freezing tempera- 

be ins>u sd . J-M Bail t-Up Hair Felt 
I of the requi 'lumber of layers. Each 

J-M Standard Hair Felt shall be I" thick and 

ed to the with a wrapping of heavy jute 

1 2" centers, and over each layer shall be ap- 

> a I er of 15-lb. halt Fe] -cured in place 

app 5 of j 

io weather-proof or canvas jacket is to be ap- 
$ id, the Asphalt Felt at the outside of the insula- 
tion shall be sealed at both circumferential and iongi- 
udinal joii with i-M Laptiie." 

All pipe and fitting insulation exposed to view shall 
be enclosed in a jacket of 8-oz. canvas, sewed over 
linings of oiled paper and of heavy rosin-sized paper. 
Seams shall be located where least visible. 

All insulation with a canvas finish exposed to view 
shall be painted with first a heavy coat of glue sizing 
and then with two coats of first quality white lead and 
linseed oil paint of the desired color. 



two layers of Built-up Hair Felt Insulation, each layer 
being secured in place with heavy jute twine. Finish 
over the insulation shall be provided as specified in 
Hie foregoing paragraphs. 



ROSlN-StZED PAPER 
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HAIR FELT 



A53E5TOCEL 



WIRE 




CTIOrt OF 
A5BE5TO-5PONGE 
FELTED PIPE INSULATIOti 



DOUBLE COATED FLEXSTONE JACKET <A 56 ESTOS FELT 

Insulation for hot oil lines with adjacent steam pipes 

Hot oil lines: 

Hot oil, tar lines, etc., in which it is necessan to 
maintain a temperature sufficiently high to insure 
proper flow, shall be protected from cooling by means 
of a small high-pressure steam pipe running adjacent 
to the main pipe. The two pipes shall then be in- 
flated as follows: A half-section of l"-thick J-M 
Asbestos-Sponge Felted Pipe Insulation shall be wired 
oyer the small pipe on the side opposite to the main 
pipe and followed by one layer of J-M 8-lb. Asbestos 
Felt, two layers of 1-ply Asbestocel and two layers of 
J-M Built-up Hair Felt Insulation, each layer being 
secured with heavy jute twine. Finish over the in- 
sulation shall be provided as specified above. 

! L con£jJ '" aSpha,tk ccmtm - finished in V. . I, 5, 25 and 5 
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Packed in 100-lb. bags. Covering capacity, applied 
and dried, 18 sq. ft., 1" thick, per bag. 

No. 364 Insulating Cement 

(For temperatures to 1000 (leg. FJ 

No. 364 Cement is an excellent medium-grade ce- 
tent frequently used bj the steamfittiug trade. It 
ad! i - well and gives a very good fi h. 

Packed in 100-lb. bags. Covering capr,. , applied 
and dried., 18 sq. ft.. 1" thick, per bag. 

No. 400 Insulating Cement 
(For temperatun o 700 deg. FJ 

No. 400 Cement is a smooth-finishing product of 
gootl insulating value. Not quite as hard as No. 2. 

Packed in 100-lb. bags. Covering capacity, applied 
and dried, 25 sq. ft., 1" thick, per bag. 

J-M 85% Magnesia Cement 

(For temperatures to 600 deg. FJ 

This material is similar to J-M 85% Magnesia sec- 
tional and block insulation except that it is in pow- 
derrd or < neat form. 

Compared with other cements, its insulating effi- 



ciency is high but it is not ordinarily recommended 
as a finishing cement. 

Packed in 60-lb. bags. Covering capacity, applied 
and dried, 35 sq. ft., 1" thick, per bag; or 58 sq. ft.. 
1" thick, per 100 lb. 

No. 319 Semi-Refractory Cement 

(For temperatures to 1600 deg. FJ 

No. 319 is a combined insulating and refractory 
cement, ideal for use as a protective coating over in- 
sulation linings of breechings, flues, etc., exposed to 
the erosive action of moving gases. 

Packed in 50-lb. bags. Covering capacity, applied 
nd dried, IV2 sq. ft., 1" thick, per bag; or 15 sq. ft., 
" thick, per 100 lb. 

Superex Insulating Cement 

(For temperatures to 1900 deg. FJ 

Superex Insulating Cement is Superex Insulation in 
powdered or cement form for use on irregular or 
small surfaces where the application of blocks or Sec- 
onal pipe covering is impractical. 
Packed in 75-lb. bags. Covering capacity, applied 
and dried, 34 sq. ft., 1" thick, per bag; or 45 sq. ft., 
1" thick, per 100 lb. 



J-M Fibrous Adhesive 
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Fibrous Adhesive is applied to the face of the fo- 
liating material, which is then pressed in place 
linsl the surface to be insulated. It is not neces- 
sary to coat the entire face of the insulation if only 
temporary support is required, as spotting of the 
a< : ive is usually sufficient. 

' iv a sufficient thickness of the adhesive to obtain 
film for bonding need be used; however, the 
cknese required depends largely upon the smooth- 
I the surface. Bare metal surfaces require less 
lesive than is necessary for application of insula- 
tion to brick or concrete or to other insulation. 

All paint must be removed before insulation can be 
applied by Fibrous Adhesive, or the insulation will 
loosen after the adhesive dries out. 

In estimating requirements, the following covering 
capacities may be used: For sticking insulation to 
metal surfaces, 50 lb. of Fibrous Adhesive will cover 
approximately 100 sq. ft. of surface. For sticking in- 
sulation to brick, concrete or other insulation, 75 lb. 
of Fibrous Adhesive will cover about 100 sq. ft. 

Fibrous Adhesive is supplied ready for use, in 
< •>!*>., 175-lb., 350-lb., and 600-lb. drums. 
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Sil-O-Cel C-3 

For temperatures to 2000 deg. F. 

Sil-O-Cel C-3, a semi-refractory insulating product, 
is made from the mineral Celite, calcined in order that 
it may withstand temperatures as high as 2000 deg. F. 

Sil-O-Cel C-3 is a coarsely ground, granular ma- 
terial with a sufficient proportion of fines to insure a 
uniform mass without large voids. It may be used 
alone as a granular filling material, or in combi- 
nation with portland or lumnite cement to form Sil- 
O-Cel C-3 Concrete as described on another data sheet. 
Sil-O-Cel C-3 will not shrink and, for a material which 
can be used at so high a temperature, is a remarkably 
efficient insulator. 

Sil-O-Cel C-3 is used for insulating tops and for 
filling walls of heated equipment operating at ex- 
tremely high temperatures or in equipment where lack 
of space prohibits the use of any but relatively thin 
fire brick linings and where the insulation is there- 
fore subjected to very high temperatures. A typical 
application of this material in dry form is in the 
bases of oil-fired marine boilers, 

Sil-O-Cel C-3, loose, weighs about 28 lb. per cu. ft. 
When rammed into place moist, without the addition 
of any bonding material, it weighs approximately 31 
lb. per cu. ft. Packed in bags of about 100 lb. 

Sil-O-Cel Insulating Powder 

For temperatures to 1600 deg. F. 

Sil-O-Cel Insulating Powder is manufactured from 
the pure mineral Celite, milled to a high degree of 
fineness. Milling is very carefully done in specially 
designed equipment to preserve the natural cellular 
structure of the material. Sil-O-Cel Powder is fur- 
nished in bags of approximately 100 lb. 

This material has an exceptionally high insulating 
value. It can be used where it will be subjected to 
temperatures as high as 1600 deg. F. When loosely 
poured, Sil-O-Cel Insulating Powder weighs about 12 
lb. per cu, ft., and when packed in place to the proper 
density (15 to 17 lb. per cu. ft.) will retain its 
effectiveness indefinitely. 

The high insulating efficiency of Sil-O-Cel Insulat- 




Installing Sil-O-Cel Coarse Grade in wall of Harrop Tunnel 
Kiln at A. P. Green Fire Brick Co., Mexico, Mo. Sil-O-Cel 

Coarse Grade is also med on the top 

insulation. When used to cover the tops of furnaces, 
tunnel kilns and similar equipment, the material 
should be lightly tamped to a density of about 15 lb. 
per cu. ft. Tamping is facilitated by moistening. 
A convenient method of moistening is to sprinkle the 
material in the bags the day before it is to be used. 

To prevent dusting when Sil-O-Cel Insulating Pow- 
der is used over the top of heated equipment, a lime 
or cement slurry is often used to form a top crust. 

For packing in walls of ovens, furnaces, kilns, etc., 
it should be tamped to about 17 lb. per cu. ft. 

Sil-O-Cel Coarse Grade 

For temperatures to 1600 deg. F. 

Sil-O-Cel Coarse Grade is a material very similar 
to Sil-O-Cel Powder, excepting that, as its name im- 
plies, it is not milled to such fineness as the powder. 
Shipped in bags of approximately 100 lb. It should 
be packed to a density of about 22 lb. per cu. ft. 

Sil-O-Cel Coarse Grade is particularly adapted for 
insulating the walls of such equipment as lime kilns, 
vertical boilers, etc. Because of its coarser nature, it is 



ing Powder makes it ideally adapted for use where vertica ^s, ec. ^^ ^^ 
structural strength and rigidity are not required ot the easi v 
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Fil-Insul 

For temperatures to 1000 deg. F . 
' Fil-Insul is used as an insulating filler in irregular 
spaces where insulation in block or brick form is not 
practical and where a resilient high-grade filler is 
needed. It will permit considerable expansion and 
contraction because of its fibrous nature which also 
serves to prevent any settling or sifting through 
cracks. Weighs about 17 lb. per cu. ft. packed to 
proper density. Furnished in 80-lb. bags. 

Fibro-Cel 

For temperatures to 1800 deg. F. 
Fibro-Cel is a mixture of diatomaceous silica and 
long fibre asbestos. Due to the asbestos fibre, this ma- 
terial has certain characteristics different from the 
ordinary powdered fillers. The fibres offset any ten- 
dency to settle or filter through cracks, which makes 
the material well adapted for use as a filler on gas 
generator sets, etc. Approximate weight, 18 lb. per 
cu. ft. when packed in place. Furnished in 80-lb. bags. 

Therm-O-Bestos 








Banroc Loose, pulled apart to show its texture 

Banroc (rock wool) 

For temperatures to 1000 deg. F. 

Banroc is a lightweight, effective insulating mate- 
rial produced from high silica minerals. Safe tem- 
perature limit 1000 deg. F. Being non-combustible 
it is an effective fire retardant. 

This material is used as an insulating filler in hol- 
low oven walls, fireless cookers, domestic hot water 
heaters and for other purposes where a loose bulk 
insulation is required. 



Tlirrm-O-B^tus. a waterproofed asbestos material Banroc Loose: 



of high insulating value, is used for filling under- 



The Banroc Loose regularly furnished, unless other- 



ground conduit systems designed to house and insulate wise specified, is lightly oil-treated (sometimes called 



pipes conveying steam, hot water or other hot liquids. 
It is light in weight, permanently water-repellent and 
non-corrosive. Therm-O-Bestos is so compounded as 
to have a springy nature which prevents it from 
settling. It is packed in the conduit to a density of 
7"V£ lb. pei cu. ft. Furnished in 25-lb. bags. 

Granulated Rock Cork 

For temperatures below 100 deg. F. 



Granulated Rock Cork, a rock wool product treated " s P ec ™l tight density/ 7 



Annealed). A wide variety of other types, however, 
in be furnished on special order. Banroc Loose- — 
Medium Treated and Banroc Loose — Heavily Treated, 
I wo grades so furnished, are given a heavier oil treat- 
ment than the regular grade. These are specified 
where a more moisture-resistant material is required, 
but the) should not be considered waterproof. Among 
other special grades available are "special white" and 



with a bituminous binder, is used where a loose, 
moisture-resisting filler, which can be poured into 
place, is required for low temperature service. It 
weighs 12 to 14 lb. per cu. ft., packed to the proper 
density. Furnished in 35-Ib. paper bags and in burlap 
bags of random weights. 

Zerofil 

For temperatures below 100 deg. F. 
Zerofil is an asphalt-impregnated loose rock wool 
<not granulated), designed for use as a low-tempera- 
ture insulation where a hand-packed type of insulation 
must be used to fill irregular spaces. It is highly 
resistant to moisture. Zerofil weighs loose about 7 lb. 
per cu. 11. and should be packed to a density of about 
10 lb. per cu. ft. It is shipped in random-weight burlap 
or 35-lb. paper bags. 



Banroc Loose may be packed to various densities but 
usually 12 lb. per cu. ft. is recommended. Unless 
otherwise specified, carload quantities are shipped in 
paper bags of approximately 35 lb. and smaller quan- 
tities in burlap bags of approximately 50 lb. 

Banroc Granulated: 

Banroc Granulated is made from regular Banroc 
Loose and is used primarily for hand-packinff and 



or 
& 



pouring. It may be placed at various densities, but 
when the material is loosely poured into position, 9 
to 10 lb. per cu. ft. is recommended and when hand 
packed, 10 to 12 lb. per cu. ft. 

Unless otherwise specified, carloads of the ma- 
terial are shipped in paper bags weighing approxi- 
mately 30 lb. and less than carload lots in burlap bags 
ot approximately 50 lb. 
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Sil-O-Cel C-3 Insulating Concrete 



For temperatures to 1800 deg. F. 





Large japanning ovens at the Durand Steel Locker Co., 
Chicago Heights, III^ built entirely of Sil-O-Cel C-3 
Concrete with 9" thick walls and tops. Size of ovens 

9 ft. wide, 22 ft. high, 50 ft. long 



Battery of four monolithic gas-fired core ovens, con- 
structed throughout of Sil-O-Cel C-3 Concrete with 12" 
thick ivaMs and tops. The doors were built of Sil-O-Cel 

C-3 Concrete 9" thick 



Sil-O-Cel C-3 in the form of insulating concrete, material and can be used without other refractory 



can be cast into any shape desired. This has made 
it possible to utilize insulation where previously it had 
been impossible to do so for structural reasons, 
Sil-O-Cel C-3 can be easily cast in monolithic form 
for the construction of doors, baffles, dampers, etc., 



protection where it may be subjected to direct heat 
as high as 1800 deg. F. 

Suitable reinforcing, such as would be used in ordi- 
nary concrete, and provision for expansion joints are 
important in the case of Sil-O-Cel C-3 Concrete as with 



and, when suitably reinforced, may be moulded into any other monolithic material. 



large units for such purposes. 

Sil-O-Cel C-3 Insulating Concrete is made by mix- 
ing four parts of Sil-O-Cel C-3 and one part of port- 
land or lumnite cement, by volume, with sufficient 
water to form a plastic, coherent mass. Care should 
be taken to avoid excess water. For this purpose ap- 
proximately 28 lb. of Sil-O-Cel C-3 are required per 
cu. ft., when rammed into place and dried. 

Sil-O-Cel C-3 Concrete can be applied very satis- 
factorily to steel surfaces, such as stacks, by means of 
a cement gun. It can also be applied with a cement 
gun to the brick walls of existing equipment, such as 
open-hearth regenerators. 

Sil-O-Cel C-3 Concrete is over three times as effec- 
tive as fire brick in preventing heat penetration. Made 
in accordance with specifications, the material sets up 
into a strong, durable concrete weighing approxi- 
mately 60 lb. per cu. ft. and with a crushing strength 
of about 1,000 lb. per sq. in. (72 tons per sq. ft.). 
It has a high degree of refractoriness for an insulating 






For monolithic construction of ovens, etc.: 

Such equipment as japanning and enamelin 
ovens, core ovens, etc., where the heating operation is 
carried on at a comparatively low temperature, are 
in many cases now being constructed entirely of 
Sil-O-Cel C-3 Concrete. 

Ovens of this type can be constructed and operated 
at very great savings over the ordinary type of 
masonry construction. Due to the insulating proper- 
ties of Sil-O-Cel C-3 Concrete and the fact that all 
masonry joints are eliminated, fuel consumption is 
surprisingly low. This construction can be satisfac- 
torily employed for many types of equipment. 

For foundations and bases: 

Sil-O-Cel C-3 Concrete is an ideal material for in- 
sulating the bases of heated equipment. In fact, 
the practice of insulating bases can be said to have 
originated with the introduction of this material. It 
is used for base insulation in various types of heat- 
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Sil-O-Cel C-3 Concrete is ideally adapted to the construction 

of monolithic furnace doors. The C-3 Concrete doors on 

this battery of malleable annealing ovens are 9" thick 



treating furnaces, kilns, oil still furnaces, hot blast 
stoves, open-hearth furnace regenerators and flues, 
and in many other types of high temperature equip- 
ment where heat transmission through the base would 
otherwise amount to a considerable loss. 

Insulation of the bases of such equipment is 

now recognized as being essential, not only be- 

ause the fuel saving, but also because it insures 

more uniform heat distribution within the equipment 

and protects the foundations from excessive heat. 

Sil-O-Cel C-3 Concrete doors: 

Sil-O-Cel C-3 Concrete is the principal material in 
use today for 1 ace door construction. Fire brick 
doors, as formerly used, are highly conductive of 
heat. Such heat waste is costly, reduces the output 
of the furnace, disturbs temperature uniformity, 
makes close control impossible, and causes unsatis- 
factory conditions for the operators. Since fire brick 
weigh about 130 lb. per cu. ft., fire brick doors 
also have the disadvantage of great weight, which 
mat them hard to handle, and elaborate counter- 
balancing devices are often required. Sil-O-Cel C-3 
Concrete weighs less than half as much as fire brick, 
conducts less than one-third as much heat and costs 
less per door installed. 

On doors where the temperature is too high for 
Sil-O-Cel C-3 Concrete or where there is trouble due 
lo i mon or abrasion, a protective facing* of Fire- 
crete Refractory Cement, iy 2 " thick, is very effec- 
tive^ The C-3 Concrete is tamped into the door 

Patent No. 2 t 0A 70. 
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frame to a level approximately iy 2 " below that de- 
sired for the finished lining. While the concrete is 
still fresh, %" of Firecrete is applied and rodded 
sufficiently to obtain a mixing of the Firecrete and 
C-3 for a depth of an inch or more below the surface 
of the mixture. Immediately thereafter, before the 
concrete has set, an additional 1" of Firecrete is 
applied without rodding, and troweled to a smooth 
finish level with the inside of the door. 



Other uses: 

Sil-O-Cel C-3 Concrete is an excellent material for 
making up special shapes such as baffles, dampers, etc. 
It is also cast into covers for wheel annealing pits; 
used as an insulating lining for hot metal cars in steel 
mills; for the construction of fire screens to protect 
workmen operating in front of open furnace doors; 
and for a great variety of other uses. In many cases 
Sil-O-Cel C-3 Concrete is particularly adapted for 
insulating on the outside of walls of equipment pre- 
viously constructed without insulation. Application 
is effected through the use of wood or sheet metal 
forms or by means of a cement gun. 




**>f Jortoce terpen**,** -tf-prees /bfr-*?**//' 

Heat losses through SiW-Cel C-3 Concrete, with and 

without fire brick linings 
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Insulkote 



Insulkote is a durable, easily applied, weather-proof 
coating for insulated surfaces. It is black when ap- 
plied and turns to a gray in service. The finished 
surface may be painted with aluminum paint if de- 
sired. Temperature limit 400 deg. F. 

Insulkote is particularly applicable for the protec- 
tion of insulation on large tanks and vessels, and for 
insulated equipment, such as smoke breechings 
and ducts. 

The advantages of Insulkote include the following: 

1. Great durability under extreme weather condi- 



tions. 



d 



uncier 



2. Elasticity which prevents its cracking 
changes in atmospheric temperature. 

3. Smooth surface finish. 

4. Easy application. 

5. Non-inflammable. Will not carry flame. 

6. Furnished ready for application. 

Insulkote is furnished in ready-mixed, plastic form 
and of suitable consistency to apply with a trowel. 
Orders placed between October 1 and May 1 are filled 
with "Winter Insulkote," for use when the tempera- 
ture of the air is below 45 deg. F. 

Insulkote, applied in one coat y±" thick, will cover 
approximately 45 sq. ft. per 100 lb. Furnished i 
50-lb. pails, and in 150, 300 and 500-lb. drums. 

Application 

Insulkote should be applied as follows: Stretch the 
necessary reinforcing hexagonal mesh wire netting 
over the insulation. Then apply a *4" coat of insu- 
lating cement consisting of two parts by weight of 
J-M No. 302 Insulating Cement and one part portland 
cement. This coat should be scored and allowed to 
dry before applying the Insulkote. 

Over the cement apply Insulkote approximately *4 
thick in one layer, troweled to a smooth finish. The 
Portland cement is added to produce a suitable sur- 
face to which to bond the Insulkote. If Insulkote is 
applied directly over wire mesh, an excessive quan- 
tity must be used to cover the pattern of the mesh. 

After drying, the thickness of the Insulkote, applied 
V 4 " thick, will be approximately %" thick. Lesser 
thickness should not be used. This shrinkage is due 
to dehydration, which imparts the desirable features 
to the Insulkote. 



tr 
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When Insulkote is to be applied over the insul 
tion of heated equipment, best results will he secured 
l>y appl\i the insulation and insulating cei at 
while the apparatus is hot. If possible, the Insul 
bote should not be applied until the equipment has 
reached k> approximate ma mum temperature. 
Otherwi expansion ma ause i ra< king of l lie Insul- 
kote. In the case ot apparatus with a wide range <>l 
operating temperatures or frequent shut-downs, -me 
form of expansion joint in the insulation is needed to 
prevent c big of the fin Mi. 

While J-M No. 302 and pint land cement provides 
the best base for Insulkote, other hard finish asbestos 
cements may be used if mixed, two to one by weight, 
with portland cement. 

Insulkote Primer 

Insulkote can be used on ordinary concrete or brick 
walls, Sil-O-Cel C-2J Brick or J-M Insulating Board, 

by the application of a coat of Insulkote Primer I 
these materials before the application of Insulkote. 

Before using, the primer should be thinned to tb 
proper paint-like consistency by adding clean watei 
This requires approximately 3 parts by volume <>l 
water to 2 parts of primer as received. The covering 

capacity of the thinned Insulkote Primer in squai 
feet per gallon over certain materials is as follows: 



Over Concrete 
Red brick 

Sil-O-Cel C-22 Brick 
J-M Insulating Board 



95 

120 
65 

180 



Insulkote Primer is furnished in 5, 30 and 55-gal 



containers. 
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Aertite Coatin 




Aertite is a tough, rubbery asphaltic-asbestos coat- 
ing plastic form which is sometimes used instead of 
Insulkote, for waterproofing insulation on tanks, pipe 
line flanges and similar surfaces exposed to the 
weather. Temperature limit, 250 deg. R 

It is applied • n in a thin troweled coat 

If the material has 



^ r 



t ) I • 

pa be container, it can be brought to 

the $r dsten by adding a small amount of 

gasoline. When applying, a rag saturated with kero- 
sene is handy for keeping the trowel clean. 

Aertiie is black in color but can be painted with 
aluminum paint. If some other color is wanted, the 



containers. The covering capacity depends some- 
what upon the character of the surface. For a %" 
coating, from 50 to 80 lb. per 100 sq. ft. of surface 
area, will be required. 

Soft or dusty surfaces should be primed with J-M 
Concrete Primer before the Aertite is applied. Con- 
crete Primer ordinarily covers about 100 sq. ft. per 
gal. It is furnished in 1, 5, 25 and 50-gal. containers. 

In addition to its use as a weather protection for 
insulation, Aertite Coating is quite generally applied 
to the outside of boiler walls, to eliminate air in- 
filtration. It provides a tough, rubbery, air-tight 
blanket over the entire boiler setting which remains 



Aertite should first be painted with aluminum paint tight because of its adhesive and ductile qualities and 



and the other color then applied. 



prevents imperfect combustion due to air leakage 



Aertite is furnished in 25, 50, 150, 300 and 500-lb. through the setting. 



Application of Aluminum Paint 



Preparation of Surface to be painted: 



No. RC 129 Aluminum Mixing Varnish, or its equal. 



Insulkote shal ailoi 1 to dry thoroughly be- The paint shall be mixed immediately before using 



fore applicatio; 



and in no case shall more paint be made up than can 



Aertite shall be s to service conditions for be used the same da Y- 



ab ° l ; ' d b( ng paint to allow excess 

sol nt to dry out 

Where paint o be applied to roofing felts, it is 
nly necessary that the surface be dry and clean. 

Preparation of Paint: 

Tta alu mil shall consist of 2 lb. of the 

Aluminum C mpany of America's Extra Brilliant 
Varnish Powder and one gallon of DuPont Company's 



A p plication : 

The paint shall be applied in two coats, the first of 
which shall be allowed to stand not less than 24 hours 
or longer as required to dry thoroughly, before the 
second coat is applied. 

The paint can be applied by brushing, but a spray 

will give a quicker, and possibly slightly smoother, 
job. 
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Jackets for Outdoor Pipe Insulation 




This J-M Rock Cork Pipe Insulation job was photographed 4 years after its installation. 
The waterproof jacket maintained, unimpaired, the high efficiency of the insulation 



Specification A: 

All outdoor pipe insulation, except low-temperature 
piping, shall be protected from the weather by means 
of a weather-proof jacket of Double Coated Flexstone. 



Specification A-l: 

Rock Cork Pipe Insulation on outdoor lines shall 
be protected as follows: The insulation shall be ap- 
plied in accordance with J-M standard recommenda- 



/rpi . . • i ■ r • u j • ^iu ^ ma err -Ft 39" tions after which the sectional pipe insulation shall 

(Tins material is furnished in rolls ol lUtf sq. It., 6Z uon&, and wi r r 

wide, and weighing approximately oO lb.) 



All joints shall be lapped at least 3", and all 
horizontal laps shall be located on the side of the pipe 
with the laps turned downward in order to shed water. 



be protected with a jacket of Double Coated Flexstone, 
as in Specification A. 

Zerotex Fitting Insulation, properly sealed and 
coated in accordance with the application directions, 
shall receive a %" coat of Insulkote, troweled to a 



The jacket shall be secured in place by means of gmooth) even fj nisn . 
rings of No. 16 B. & S. gauge Copperweld wire ^^ lagging is applied over sectional insulation 



applied on not greater than 4" centers. 

All flange, fitting and valve insulation located out- 
doors shall be finished with J-M Insulkote, applied 
W thick, in place of the final outer coat of asbestos 
cement. The cement coat, over which the Insulkote is 
applied, shall be mixed with portland in the propor- 
tions of two parts asbestos to one part portland cement 
by weight and shall be scored and allowed to dry be- 
fore troweling on the Insulkote to a smooth finish. 



to provide the required thickness, the regularly spe- 
cified outer wrapping of J-M No. 50 Asbestos Water- 
proofing Felt, finished with a coat of Zerogloss. is 
adequate protection for service on outdoor lines. 

Specification A-2: 

Built-up Brine and Ammonia Pipe Insulation on 
outdoor lines shall be protected as follows: The 
insulation shall be applied in accordance with J-M 



WEATHER-PROOF AND FIRE-RET 
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standard 






the 



sealing 



recommendations, includin 
membrane, after which a weather-proof jacket of 
Double Coated Flexstone shall be applied over the 
sectional pipe insulation according to Specification A. 



Specification D: 

In exceptional cases where the jacket would be sub- 
jected to mechanical injury from excessively rough 
usage, a suitable metal jacket shall be substituted for 



Insulation on fittings shall be protected by a W the weather-proof jacket specified above, 
troweling of Insulkote, applied instead of the second § .^ g 

coat of sealing compound. J; ' . , , -j j j a. 

Where fire hazard must be considered and the ap- 
plication of roofing jackets (as in A and B) is pro- 
hibited, due to the fact that flame may be carried 
along exposed piping when a fire occurs adjacent to 
lines so protected, a J-M Asbestos Firetard Jacket 
shall be applied as described in Specification A, 

The J-M Asbestos Firetard Jacket consists of one 
sheet of asphalt-saturated asbestos felt, over which 
has been cemented an unsaturated felt for an outer 
surface. This material will not drip asphalt, carry 
flame or support combustion. It is furnished in 
rolls of 108 sq. ft., 32" wide, and weighing approxi- 
mately 50 lb. 

Any slight exfoliation or disintegration in the un- 
saturated felt can be arrested by an application of 
Sipe's Dipping White Paint mixed with an equal part 
of gasoline. The mixture results in a thin, white coat- 
ing. The gasoline volatilizes comparatively rapidh 
after it is applied. Sipe's Dipping White Paint is 
made by J. B. Sipe and Company, Pittsburgh, Pa. 




J-M weather-proof felts were used to protect the insulation 

on outdoor pipe lines of this oil refinery 

Specification B: 

All outdoor pipe insulation, except low-temperature 
piping, shall be protected from the weather by means 
of a weather-proof jacket of Medium Pilot Roofing. 






< This material is furnished in rolls of 108 sq. ft., 36 
wide, and weighing approximately 45 lb.) 

Application of the jacket on sectional pipe insula- 
tion and protection of the flange, fitting and valve in- 
sulation shall be exactly as outlined in Specification A. 

Specification C: 

Where the weather-proof jacket is furnished as an 
integral part of the insulation, the lap shall be turned 
downward in order to shed water from the surface, 
and shall be sealed with Laptite*. 

A strip of waterproofing felt 7" wide, as furnished 
uilh ihe insulation, shall be applied over each butt 
joint and shall be sealed to the jacket with Laptite. 

The lap in this circumferential strip shall be placed 

ii the opposite side of the pipe from the jacket lap 

and shall be turned downward in order to shed water. 

The jacket shall be secured in place by means of 
rings of No. 16 B. & S. gauge Copperweld wire 
applied on not greater than 4" centers. 

* Laplite is an asphaltic cement, furnished in V 2 1 5 25 and 
50-gal. containers Where hot asphalt is available, it may be 
used in place of Laptite. y 




Insulation on outdoor chilling tank pipes protect 
oy a J-M weather-proof jacket, using Fireta 



felts on straight runs 



ed 
turd 
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Insulation of Power Plant Equipment 




Steam headers and heating mains insulated with JM 85% Magnesia Pipe Insulation 
in the power sub-station of the New York Central Railroad under the Grand Central 

Terminal, New York City 



Johns-Manville furnishes a wide variety of power 
plant materials for improving performance, increas- 
ing capacity and reducing operating costs. Fuel cost 
is one of the principal items of expense wherever heat 
is generated, and the problem of fuel conservation is 
a matter of major consequence. Insulation, therefore, 
is particularly important in insuring economical op- 
eration. A complete line of insulating materials in 
all forms is available to save heat otherwise dissipated 
from boiler settings and drums, economizers, breech- 
ings and stacks, turbines, pumps, feed-water heaters, 
piping and other locations where heat is being wasted. 

Pipe Insulation 

The insulation of bare metal surfaces where steam 
or hot water is in contact with the metal is even more 
important than insulation over brickwork. Asbesto- 
Sponge Felted in sheets or pipe sections is recom- 
mended up to 700 deg. F. where the insulating mate- 



rial will be subjected to rough usage. Moulded blocks 
or pipe sections of J-M 85% Magnesia are also highly 
efficient in the temperature range below 600 deg. F. 
At higher temperatures, Superex or Superex Combina- 
tion Insulation should be used. 

The term Superex Combination refers to the use of 
Asbesto-Sponge Felted or J-M 85% Magnesia out- 
side of Superex, which is placed next to the heated 
surface. This construction is slightly more efficient 
than Superex used alone, and, in the case of Asbesto- 
Sponge Felted, more resistant to hard usage. Other 
materials for special conditions are available to meet 
every requirement. 

The tables of thicknesses which follow represent 
standardized practice in general use on heated lines. 
Exceptional conditions may make necessary thicker 
insulation. Where piping is located outdoors, it is 
customary to use insulation W thicker than that used 
on the lines indoors. 
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I to-Spouje Felted or 85% Magnesia 
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Superex < mbination Insulation 
for temperatures above 600 deg. F. 
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I arge steam lines being insulated with J-ill 85% Magnesia, 

Double St u ti darri Thick 



Pipe insulation is stopped at a sufficient distance 
from a flange or flanged fitting to allow free removal 
lie bolts, and blocks are wired around the flange 
irnd not less than 2" over the adjacent pipe i 
iation. The cement finish is applied in two coa 
1 a tolal thickness of V 2 ", the first or rough coat he- 
ir flowed to dry before application of the smooth 

lish roat. 

Instead of blocks around a flange, it is frequently 
1 om i to use short sections of pipe insulation of 

a size which just fits snugly against the peripher 
rhese flange covers are wired in position and finished 
the same as in the other method, except that the ce- 
f "«"l may be applied in a thinner coat. 

On outdoor lines protection of the insulation from 
the weather is afforded by a flexible waterproof 



N: ' s \ r d with blocks and J bet. carefully sealed to shed the rain and held ifl 



1 lSU,a > t to a thickm iiva- 

■dja I pip insul \ .„„.,„ 






Ihc 

the 



U Banged fitting, or where the total 

Iation i* less than ] n a ^ 

-'■ canvas, pasted sm th) 



-*- 






it. 



I" ii by non-corroding wire on 4" centers. 

Outdoor valves and fitting are weather-proofed by 
'placing the final %» coat of cement with Insulkol 
'are being taken effectively to seal the joints betwei 

UW : - insulation jacket and the Insulkote over the 

Jve 01 fitting. Lines subject to mechanical tnjui 
■"■ nelly protected bj a feet metal casing. 
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Boiler Room Ceilings and Walls 

To confine heat and prevent excessive temperatures 
in adjacent spaces — boiler rooms, steam distribution 
rooms and pipe corridors should be insulated with 
2" thick J-M 85V Magnesia Blocks. These are ad- 
hered to the treated surface by means of J-M Fibrous 



Two coats of J-M No. 302 Insulating Cement of a 
total thickness of 1 / 2 / \ reinforced with hexagonal mesh 
wire, are applied over the blocks, the first coat being 
left to dry with a rough surface and the second 
troweled smooth and hard. A suitable metal jacket is 
provided where the insulation is likely to be damaged, 



Vdhesive and are butted closely and pressed firmly as on a steam pump or turbine. 
into place. The blocks are further secured, on new 



construction, by means of * 2" x .020" metal straps, set 
in the concrete forms on 12" x 36" centers, or, on 
existing construction, with 16 ga. annealed iron wire, 
stapled to 2" x 2" wood strips. The insulation is 
then finished with reinforced asbestos cement. 

Boiler Shells and Drums, Turbines, etc. 

In power plant work the exposed steam and water 
surfaces of boilers, feed-water heaters, steam pumps 
and turbines are insulated with blocks of the proper 
thickness depending on temperature. H.R.T., fire-box 
type and cast-iron sectional boilers and the drums of 
water-tube boilers are insulated with J-M 85% Mag- 
nesia Blocks, 1" thick, for steam pressures up to 25 
lb.; iy 2 " thick for pressures up to 100 lb.; 2" thick 
for pressures up to 200 lb.; and 2^" thick for pres- 




Method of insulating drums and drum-heads 

sures over 200 lb. Steam turbines at temperatures 
below 300 deg. F. are insulated with J-M 85% Mag- 
nesia Blocks 1^" thick; at temperatures from 300 to 
400 deg. F., 2" thick; and at temperatures from 400 
to 600 deg. F., 3" thick. Turbines at temperatures 
between 600 and 700 deg. F. are insulated with 1% 
Superex and \W J-M 85% Magnesia Blocks. Recom- 
mendations for higher temperatures may be secured 
from Johns-Manville. Feed-water heaters are insulated 
with iy 2 " J-M 85% Magnesia. On pump cylinders 
and chests, 2" Magnesia Blocks are used. 



Brickset Boiler Insulation and Casing 

Insulation over boiler brickwork saves fuel, pro- 
vides closer temperature control, reduces air infiltra- 
tion and assures better working conditions* Added 
to this is the decrease of internal strains and reduc- 
tion in spalling because of the smaller temperature 
differential between the inside and outside of the re- 
fractory. Insulation placed over exterior brickwork 
promotes heat flow along the walls, and the back 
passes are raised to a higher temperature. Wall 
cracks, caused by uneven expansion and contraction, 
are fewer and smaller. 

A veneer layer of Superex or Magnesia Insulation 
or Superex-Magnesia Combination Insulation of a 
thickness depending on the design of the boiler is ap- 
plied over the brick and, preferably, finished with 
flat Transite. The insulation may be applied behind 
or between the buckstays. If brick shapes are pre- 
ferred, Sil-O-Cel or JM-20 Brick are laid up, either 
bonded or unbonded, behind the refractory lining. 

Block Insulation Recommendations 



for typical water-tube boilers 






Front 
Wall 


Side Walls 


Rear 
Wall 




1 ype ot 
boiler 


From fronl 

wall to 
bridge wall 


To rear 

of bridge 

wall 


J op 


B&W 


3' 
Superex- 
Magnesia 
Combi- 
nation 


3' 
Superex- 
Magnesia 
Combi- 
nation 


Magnesia 
(1 layer) 


None 


-'V. 

Magnesia 
(1 layer) 


Stirling 


3' 
Superex- 
Magnesia 
Combi- 
nation 


3 r 
Superex- 
Magnesia 
Combi- 
nation 


3' 
Magnesia 

(2 layers) 


m' . 

Magnesia 
(1 layer) 


3' 
Superex- 
Magnesia 
Combi- 
nation 


Springfield 


■ 

None 


3 * Superex (2 layers) 


3* 

Superex 

(2 layers) 


3' 
Superex- 
Magnesia 
Combi- 
nation 



If block insulation is placed between buckstays, 
light angles may be clipped or spot-welded to the 
buckstays and punched so that insulation may be 
secured in place by lacing wires. These angles also 
serve as support for the Transite casing. Transite has 
a much lower conductivity than most casing materials, 
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TRANS/ TE CAS/NG 

ANGLE SPOT-WELDED 
TO &UCKSTAY 



DETAIL HORIZONTAL SECTION THROUGH SIDE WALL 



ANGLE 



ANGLE CLIP SPOT- 
WELDED TO 
VERTICAL ANGLE 



BAND IRON BAT Ti 



TR AN SITE CASING 

SUPEREX 

CO MB IN A TlON INSUL AT tO N 




DETAIL VERTICAL SECTION 
THROUGH SIDE WALL 



Typical block insulation and Transite casing on horizontal, longitudinal drum boiler 

(Erie City boiler with Elesco superheater) 



is lighter in weight and makes a better appearance. 
It is light gray in color, ery resistant to corrosion, 
and when put up in panel type construction with steel 
battens over the joints is easily removed and replaced. 

A reinforced asbestos cement finish may be used 

over those p dons of he insulation not subject to 

mechanical damage, but the Transite affords better 

protection and will present a good appearance after 

years of usage. 

On new settings a veneer of 4,y 2 " Sil-O-Cel C-22 
Brick may be bonded into the outside of the fire brick 
every fifth course vertically. On old settings, spikes 
or expansion bolts with wires attached may be driven 
into mortar joints on 2 ft. centers and 4%" Sil-O-Cel 
Natural Brick laced to the brickwork without bond of 
any kind. The C-22 Brick present an attractive and 
durable surface as laid but if desired they may be 
coated with Insulkote Primer and Insulkote to prevent 
air infiltration. The Natural Brick are finished with 
two y 4 " coats of cement, reinforced with wire netting. 

On new settings of H.R.T. boilers and small water- 
tube boilers, a "core wall" of 4%" Sil-O-Cel Natural 
Brick is often laid between fire brick and red brick 
and bonded every fifth course vertically. Opposite 



[IN-501] 



9-J-1-A-2 



the furnace and first pass of water-tube boilers Sil-O- 
Cel C-22 Brick are used. 




SiW-Cel Natural Brick veneer on existing wall of 

water tube boiler 
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Water-Wall Insulation and Casing 

Boiler water walls are insulated with about 4" of 
-M 85% Magnesia Blocks, or, if the temperature is 
ligh, with Superex or Superex Combination Insula- 
ion. The insulation is cased with %" Transite panels, 
>attened with steel strips, which makes a neat remov- 
ible and replaceable casing of great durability. The 
leat saving resulting from this construction amounts 
o more than 90 percent of the uninsulated loss. 

If the exterior of the wall surface is uneven, a filler 
:oat of J-M No. 450 Insulating Cement is first well 
Dressed onto the surface in a thickness just sufficient 
o provide a flat surface. Then two layers of insu- 
lating blocks are applied with the lengths of the 
blocks running vertically and with all joints broken. 
The outside layer is pointed up with J-M No. 302 In- 
sulating Cement and all joints are closely butted. 

Casing bolts or studs protrude through the insula- 
tion and serve to support flat Transite panels which 
are usually fitted against the wall in vertical rows 
between the bolts, beginning at the bottom. Each 
panel has a flat steel batten bolted to its top edge, be- 
hind which the next higher panel is slipped in the 
course of erection. The panels are secured against 
the wall by continuous steel battens pressed firmly 
over their vertical edges and held in place by the wall 
bolts or studs. Pliable gaskets of J-M Asbestos Roll 




CR055 SECTION 




FRONT ELEVATION 

General method of providing Jar water-wall insulation 

and casing 




Bailey water -wall insulation with Transite casing 

Fire-Felt may be used under all battens to seal the 
casing against air infiltration. 

No cables or mesh are used with the panel type 
casing and the construction permits access to the tubes 
without disturbing the insulation anywhere on the 
wall except that portion which it is desired to remove. 
Because of weight, it has been found advisable to 
support steel casings, where used, independently of 
the water wall. Cables and lacing wire must then be 
employed to hold the insulation, which cannot thereby 
be secured as snugly against the wall as with an in- 
tegral casing. Flue effect between separate casing 
and insulation increases loss but creates a false im- 
pression of efficiency because the casing is cooled by 
the air flow. Transite casings have none of these dis- 
advantages. 

If reinforced hard finish cement is used instead of 
Transite, the disadvantages of wire and mesh are pres- 
ent but there are better possibilities of an air seal 
than with an independently supported steel casing. 
The cement finish should not be used where it will be 
subjected to hard wear. 

Sometimes No. 450 Insulating Cement is used not 
merely to level the surface to be insulated but is made 
thicker to serve as complete insulation either by itself 
or with a hard reinforced cement finish. The plastic 
insulation is less efficient than the blocks and the con- 
struction in general is less desirable. 
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Interior oj ii lated Transits casing erected outside 
ool mace walls. Brickwork is laid afier the 

casing is completed 

A Cooled Wall Insulation and Casing 
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nuts on the inside, bearing on large washers pressed 
against the furnace surface of the millboard. Behind 
each buckstay the insulation and millboard may bi 
held in place by bolts passing through the flange o| 
the buckstay. If horizontal H-beams are used, theii 
upper half is filled with J-M No. 450 Insulating Ce- 
ment before the casing is erected. 

The usual practice is to complete the application i 
insulation and casing prior to the erection of the brick 
furnace walls. In one method of application tin 
panels are maintained in position by steel battd 
fastened to the horizontal H-beams. In this construc- 
tion the buckstays are backed up with channels so 
applied that the legs of the channels extend forward 
from the casing. Vertical joints along the buckstay- 
between the buckstays and the casing panels, are 
sealed by light angles, slotted for bolting to the leg> 
of the channels backing the buckstays and pressed 
firmly against the panels as a final operation. All 
joints subject to air leakage are gasketed during erec- 
tion with Vs" J-M Asbestos Roll Fire-Felt. 
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Boiler Bases 

The bases of boilers should ordinarily be insulated 
rider fire brick with at least 4" of Sil-O-Cel C-3 Con- 
rete. Sil-O-Cel Brick of the proper type to with- 
land the temperature may be applied where the use 
f brick shapes is advantageous. 

Expansion joints in the brickwork of the base are 
»erhaps even more essential than in the walls, if a 
atisfactory life is to be obtained. Where improper 
oints are provided the fire brick will arch and expose 
he insulation. 

In some cases where inadequate insulation is used 
)\ r er a cinder fill, heat has been known to work down 
nto the foundation and ignite the cinders if they are 
lot burned out properly. Where boilers are set over 
wood piling or in other places where fire hazards are 
^resent, particular care is essential in insulating the 



>ases. 



Boiler Tube Doors 

Boiler tube doors should be thoroughly insulated 
:o protect the steam surfaces immediately behind. 
These doors are insulated with 2" Super Fire-Felt 
Sheets, protected on the surface with ^4" J-M No. 
101-S Asbestos Sheet Millboard, the whole being held 
in place by bolts and plate washers. All joints be- 
tween the sheets and around the edges are pointed up 
with J-M No. 319 Semi-Refractory Cement. 

If the doors are insulated before they are hung, 
they may be laid flat and filled with Sil-O-Cel C-3 
Concrete rammed in between reinforcing bolts which 
extend through the door. 
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Breeching lined with Superex Blocks 







Boiler breeching lined with 2%" Sil-O-Cel Natural Brick 

and Semi-Refractory Cement 

Breechings and Stacks 

No one doubts the advisability of insulating smoke 
flues and breechings but there is some difference of 
opinion as to whether the insulation should be ex- 
ternal or internal. Often the size and location of the 
flue will eliminate one possibility, as where a man 
cannot work inside and the insulation is necessarily 
placed outside. Outdoor ducts, on the other hand, 
should be insulated inside if in any way possible. 
The special circumstances of the individual installa- 
tion usually indicate the better kind of construction. 

In applying interior insulation, drilled angle clips 
or other suitable fasteners are spot-welded to the in- 
terior of the breeching on convenient centers. Tie 
wires are twisted through the hole in each clip and 
the insulation (2V 2 " Sil-O-Cel Natural Brick or 2" 
Superex Blocks) stuck against the shell with J-M 
Fibrous Adhesive. The insulation is securely laced 
in position and reinforcing mesh tied tightly over the 
surface. J-M No. 319 Semi-Refractory Cement is 
worked well into the reinforcing mesh, and after the 
first application is dry, the second coat is troweled 
smooth and hard. This finish is very effective in pro- 
tecting the insulation from abrasion. 

In erecting outside insulation, J-M 85% Magnesia 
or Superex Blocks may be stuck to the shell, wired 
in position, and finished with No. 302 Insulating Ce- 
ment reinforced with wire mesh. In a Connery breech- 
ing this construction has the disadvantage of leaving 
the expansion stiffeners uninsulated. 
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Conner y flue insulated with Super ex Blocks 

with cement finish 



Another method for outside work is to apply 6 
square mesh 6-gauge wire fabric over the stiffener 
angles or V-ribs. On Connery flues it is spot-welded 
to the V-ribs and on other flues it is securely laced to 
the stiffening angles. The insulating blocks are laced 
firmly to the fabric with wire and cables, and rein- 
forced No. 302 Cement applied. Where stiffening 
angles are widely spaced or where there are no pro- 
jecting stiffeners, V-rib lath with 1" ribs may be used 
to form the air space over which block insulation 
may be applied. 

Stacks are insulated in much the same way as the 
interior of breechings. Circumferential angles 2" x 
2" x Vg" are placed on 37" vertical centers with Vi" 
holes for lacing punched on 12" centers in the out- 
standing leg. Sil-O-Cel Natural Brick are then applied 
in identical construction to that used on breeching in- 
teriors. Sil-O-Cel C-22 Brick are used instead of 
Natural Brick where stack temperatures are unusually 
high. Vitribestos Sheets, 2" thick and curved to fit. 
are designed for stack insulation where temperature 
do not exceed 700 deg. F. 



2'/eSi/-0-Cel 
Nqtural BricK 



/"-/6 Gouge 
Go) warn zed 

fietrin cf 



Spaced On 37 " C- C 
Vertically 



j-M fibrous 

Qdhesive ' 




Tie Mires Spaced 
On /2"C-C 



Sheet Steel 



'/? J-M N9 3/9 
Cement 



m^ \ 




Slack lining with Sil-O-Cel Natural Brick 
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Efficiency of Insulation 



The efficiency of an insulation is obtained by sub- 
tracting the heat loss through the insulation from the 
heat loss of the uninsulated surface and dividing the 
difference by the heat loss of the uninsulated surface. 

The common unit of heat is the B.t.u, (British 
thermal unit), which is the quantity of heat required 
to raise the temperature of one pound of water 1 deg. 
F., or, to be more exact, a B.t.u. is 1/180 of the heat 
required to raise the temperature of a pound of pure 
water from 32 deg. F. to 212 deg. F. 

Heat Transmission: 

Heat transmission is usually expressed in B.t.u. per 
square foot, or per linear foot, per degree temperature 
difference, per hour. The term "conductivity" is often 
used erroneously where "heat transmission" or "heat 
loss" is meant. 

Conductivity: 

Conductivity, like density, is a specific property of 
a material. Conductivity is usually expressed in 
B.t.u. per square foot, per 1" of thickness, per degree 
temperature difference between surfaces, per hour. 
However, it is not necessary to have exactly 1" thick 
material in order to express its conductivity per inch 
thick. 

The rate of heat transmission is much less for a 
thick layer of a material than it is for a thin layer of 
the same material, but the conductivity is the same. 
This illustrates why the terms "conductivity" and 
"heat transmission" can not be used interchangeably. 

Condensation in Steam Pipes: 

Loss of heat from a pipe containing saturated steam 
does not result in a change in temperature, but causes 
the condensation of a portion of the steam. In order 
to determine the amount of condensation it is neces- 
sary to divide the total heat loss by the latent heat 
of evaporation (found in the steam tables). 

For example, it will be noted from the steam tables 
that at 100-Ib. gauge pressure the latent heat of evapo- 
ration is 879.9 B.t.u. This means, at 100-lb. steam 
pressure, 1 lb. of condensation for each 879.9 B.t.u. 
lost. 

In case of superheated steam, the loss of heat re- 
sults in a lowering of the temperature or loss of 
superheat. Condensation, in the case of superheated 
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Effect of air velocity on bare surface loss. 
Temperature of air — 80 deg. F. 



steam lines, will not take place until all of the super- 
heat has been dissipated. 

Effect of Wind Velocity: 

With a 10-mile per hour wind velocity the heat loss 
from bare pipe will be 1.5 to 2 times as great as in 
still air. Higher velocities further increase the loss. 

On pipes covered with efficient insulation, the maxi- 
mum increase in heat loss due to a wind velocity of 
30 miles per hour is about 15% for 1" thick insula- 
tion, 10% for 2" thick insulation and 5% for 3 
thick insulation. At lower velocities there would be a 



// 



correspondingly lesser effect. 

The heat losses and efficiencies shown in data sheet 
tables are based on still air conditions. The increase 
in loss from an insulated pipe due to wind velocity is 
very small compared to the increase in loss from bare 
pipes, and the thicker the insulation the less the effect 
of wind in increasing the loss. But, if joints are open 
or insulation is cracked, so air can circulate, the in- 
crease in losses may be many times as great. 
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Heat losses through Magnesia and Super ex Combination 
Insulation, on 8" pipe, compared with bare pipe losses 

Efficiency Tables 

The efficiencies of pipe insulations vary with the 
size of the pipe insulated and with the temperature 
difference between the pipe and the surrounding air. 

The efficiencies furnish a means of comparing the 
savings effected by insulation, with bare pipe losses. 

Also the relative values of different insulations may 
be del nined by comparing either their efficiencies 
or their heat losses. A small difference in efficiency 
may represent a really large difference in heat losses. 
The following example will explain further: 

The efficiency of 2" thick Asbesto-Sponge Felted 
sheet insulation at 500 deg. temperature difference 
is 95.29% and of the same insulation 3" thick, 
96.75%. The difference in efficiencies is only 1,46%, 
which seems small and might lead one to believe that 
it would not pay to use the extra inch of thickness. 

However, the loss through the 95.29% efficient in- 
sulation is 4.71 % of the bare surface loss and the loss 
through the 96.75% efficient insulation is only 3.25% 
of the bare surface loss. The difference is 4 71%— 
3.25%= 1.46%. Therefore, the loss through the 
2" thickness is 1.46 -- 3.25=44.9% greater than 
the loss through the 3" thick insulation. 



Tables of efficiencies of the different insulations on 
various sized pipes and on flat surfaces at various tern- 
perature differences are given in the data sheets on 
the respective insulations. Such efficiency tables are 
used as follows: 



Example 1: 

What is the efficient y of J-M Asbesto-Sponge Felted pipe ii 
sulation, 2" thick, on a 6" pipe conveying steam at 200 II 
gauge pressure through a room where temperature is 70 deg. F.? 

To determine the difference between the temperature of 
steam in the pipe and the temperature of air surrounding the 
pipe, refer to the steam tables, where the temperature of steam 
at 200-lb, pressure is found to be 388 deg. F. The temperature 
of air around the pipe is the room temperature given, 70 deg. 
F. Therefore, the temperature difference is 318 deg. F. 

Next refer to table of efficiencies for 2" thick Asbesto-Sponge 
Felted Pipe Insulation. Opposite 6" pipe size, the efficiency 
for 350 deg. F. difference is found to be 92.56% and for 300 
deg. F. difference, 91.93V. The difference for 50 deg. F. is 
therefore, .63%. 

If difference for 50 deg. F. = 0.63%, then for 1 deg., the 

difference is .63 -r- 50 = .0126%. The temperature difference 

(318 deg.) is 18 deg. more than 300 deg.; so 18 x .0126- 

227%, which, added to 91.93% (efficiency for 300 deg.) = 

92.16%, the required efficiency. 

Example 2: 

To find exactly how much heat is saved by applying this 2" 
insulation, proceed as follows: 

By referring to table giving total heat loss in B.t.u. per linear 
foot of bare pipe, opposite 6" pipe size and under 300 deg. 
difference, the heat loss is found to be 1696 B.t.u. per hour. 
Under 350 deg. difference the loss is 2201 B.t.u. The differ- 
ence in loss for the 50 deg. in temperature difference is 2201— 
1696 = 505 B.t.u. So, for 1 deg. difference, it is 505 — 50 = 
10.10 B.t.u. 

The temperature difference (318 deg.) is 18 deg. more than 
00 deg., so 18x10.10 = 181.8 B.t.u., which, added to 1696 
(heat loss at 300 deg. difference) = 1877.8 B.t.u., the required 
total heat loss from 1 lin. ft. of 6" bare pipe, per hour. 

Having obtained the loss for bare pipe, the saving effected by 
the 2" Asbesto-Sponge Felted Insulation is obtained by multi- 
plying the total loss, 1877.8 B.t.u., by the efficiency of the 
insulation, previously found according to 
92.16%, or 92.16% x 1877.8 = 1730.6 B.t.u. 



Example 1, a* 
saved, per lin. 
ft. per hour, by the insulation. 

This result may be compared with the quantities of heat 
saved by other types or thicknesses of pipe insulation, which 
quantities may be obtained in similar manner to the above. 

Example 3: 

If the heat loss through this 2" thick insulation is to be 
determined, proceed as follows: 

Find the efficiency, as outlined in Example 1, which ifl 

92.16%. If the insulation is 92.16% efficient, the per cent 

bare surface loss which is still lost through insulation is 
100-92.16 = 7.84%. 

Find the bare surface loss, as outlined in Example 2, which 
is 1877.8 B.t.u. per lin. ft., per hour. 

Then the loss through the insulation is 7.84% of 1877.8 
B.t.u.=147.2 B.t.u., per lin. ft., per hour. 
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(For finding losses at temperatures between iln.se shown, tli<- B.t.u. increments per degree are given in light-face type between (!■■• main columns.) 

Sil.fi.of 

familial pipesnr- Temperature difference, degrees V. 
■ipesize, face, per 

inches lin.ft. S0° LOO 130° 200" _\-><i 

l/ 2 -0.220 21.5 .52 47.3 .61 79.2 .76 117.3 .90 162.3 1.06 215.2 1.28 

y 4 ... 0.275 26.8 .65 59.2 .80 99.0 .95 146.6 1.13 202.9 1.32 269.0 1.60 

1 0-344 33.5 .81 71.0 LOO 123.8 1.19 183.4 1. 1 1 253.8 L65 336.4 2. "I 

IVi 0.435 42.4 1.02 93.6 1.26 156.6 LSI 231.9 L78 320.9 2.09 125.4 2.5-1 

iy 2 .... 0.498 48.6 1.17 107.2 1.11 170.3 1.72 265.4 2.04 367.1 2.3<> 187.0 2.90 

2 0.622 60.7 1.16 133.9 1.80 223.9 2.15 331.5 *2.55 458.9 2.99 60 ; 3.6 

2V 2 0.753 73.1 1.77 162.1 2.18 271.1 2.61 401.1 3.08 555.6 3.62 736.4 1.39 

3 0.917 89.4 2.16 197.3 2.06 330.1 3.17 488.8 3.76 676.6 L40 896.8 5.3-1 
31/2 1.047 102.1 2.46 225.3 3.03 .176.9 3.62 558.1 L29 772.5 3.03 1021.0 6.1' 
4 1.178 114.9 2.77 253.5 3.11 424.1 L08 627.0 L82 360-1 5.66 1152.0 6.88 

4V2 1.309 127.6 3.08 281.7 3.70 471.2 4.53 607.7 5.35 965.1 6 10 1280.0 7.64 

5 1.456 142.0 3.13 313.3 1.22 524.2 5.01 776.1 5.96 1074.0 7.00 1121.0 8. 

6 1.734 169.1 1,08 373.2 3.02 624.2 6.00 921.2 7.10 1270.O 3.31 1606.0 10-1« 
7' 1.996 191.6 1.70 429.5 5.78 718.6 6.01 1064.0 3 1173.0 : L952.0 11.61 
9. '.'.'.'.'. 2.257 220.1 5.31 485.7 6.51 812.5 7.81 1203.0 9 21 1663. 84 2207.0 13.16 

9 2.519 215.6 5.93 542.1 7.20 906.8 8.72 1313.0 L0.32 1859.0 12 1" 2101.0 14.61 

10 2.817 271,7 6.63 606.2 11.16 1014.0 9.76 1302.0 11.52 2078.0 13.31 2733.0 6.4 

3.073 299.6 7.23 661.3 8.89 1106.0 10.61 1638.0 12.58 2267.0 14.76 3003.0 7.< 

2.:: 3.338 325.5 7.36 718.3 9.67 1202.0 1131 1770.0 13.68 2163 6.04 3265.0 19.46 

14 o.d. .3.663 357.1 8.62 788.3 10.61 1319.0 12.66 1032.0 15.02 2-03.0 17.58 3*82.0 -I 

i£ j t iqq Ann* QHH QUI i ^•^> \', 13080 II IB 2232.0 17 10 3090.0 20.12 1096.0 24.42 

ftod" 'Vfit S*8 1110 10150 3. 1698.X 6.32 25U.O 19.32 3.80.0 22.64 1012 

24o.d... 6.286 612.9 14.80 1353.0 18.20 2263.0 21.74 3350.0 25.76 1633. 30.20 6148.0 .. 

30 o.d .7.854 765.8 18.48 1690.0 22.71 2827.0 2,. 18 4186.0 32.18 5.9o.O 3..,- «68i .Q i-^hi 

Nominal plpe^r- '' rature different degn I 

pipesize, face per e 500 o 550° 600 

inches lin.ft. J50 *™ 

V, 0.220 279.3 1-52 355.1 1.73 441.7 1.99 541.2 2 17 6.0 3 45 772.2 2.6 

i*::::SS SB iS |: | | | & .;:: £22 IS i£S \i 

2 0.622 789-6 4.29 1004.0 4.90 1249.0 1330.0 6 14 1837.0 - 2.83.0 7.44 

2i/ 2 ... 0.753 955.9 5.18 1215.0 5.94 1512.0 _»•>-■ <• ,„ _,_. ., 219 M |(l ,, 

3 0.917 1164.0 6.32 1480.0 7.22 1841.0 8.30 2256 , ]|m .^.^ g 

f /2 --KS 151 I?i 885 « SSS iS« KJ u.« -70.0 ,:,,_■ .135.0 ,. 

*.... 1.309 1662.0 9.02 2113-0 10.30 2628.0 11.84 3220 12 92 3866.0 14.58 150,0 J 

5 ...1.456 1848.0 10.04 2350.0 1.46 2923- 3.18 «u ^ (( WJ0 ^ Q , 

6 1.734 2201.0 11-96 2799.0 3.64 3481.0 - f) ,, - mi(j 22 24 7006 . j , ; ; 

7 1.996 2534.0 13.76 3222.0 15.70 4007.0 18.06 4910 U ^ fl RJ2 ^ 

8 2.257 2865.0 15.56 3643.0 17.76 4531.0 -<>•>- 

B eAK - n .,., a0 61970 24.86 7440.0 28.04 8812.0 30.20 

9 2.519 3198.0 17.30 4066.0 9.82 5057.0 22-80 6U • ^^ ^^ , 
!n 2«^ .,r 760 19 42 4517.0 22.K. 5655.0 25.&0 ovou.w 10790.0 36.6 
1° S-SI somo 2118 1960.0 21.18 6169.0 27.82 7560.0 ■<>,- * 2Q ?a0 fl ,,, , 

B::::::JS SSS 23.00 5388.0 26.26 6701.0 ...- gj g* 1082<M , „,„„ l2860 .« «.so 

14 o.d. ..3.663 4650.0 25.24 5912.0 28.81 7354.11 •■■ 

.,-.„, in-uii) 41 I" 12370.0 46.00 11.00.0 &O.UO 

16„.d...4.188 5317.0 28.8. 6759 32.96 8407.0 37 90 10300.0 . 

18 o.d... 4,716 5987-0 32.50 7612. 37.10 9467.0 ^ ., u . 18380.0 6 

20 o.d. 5.235 6646.0 36.06 8149.0 1.20 10510.J ^ () , , l} x „ . ,_, 2206. .-- 

24 o.d. .6.286 7980.0 43.40 10150. 49.40 1-6 . 19320.0 77.60 23200.0 K H>JZ,o.o.o 933. 

30 o.d.. .7.854 «Q7l.n 5418 12680.0 6lM_JSnw ==== ==_ 

~^^^7^-o ootr = 35 : 35 X2.53 . B.t.u. per deg.) - '■•« »•*•»■ 
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HEAT LOSS FROM BARE SURFACES 

asses given in B.t.u. per hour, per linear foot of bare pipe at various temperature differences. 



(For finding losses at tempera I area between those show 
iiq. fl .of 

Noini il pipesur- 

nipesize, face, per 

inches lin. ft 650° '00° 

U... 0.220 903.8 2.86 1017 

3/ 4 .0.275 1130.0 8 1309 

1 0.344 ' > 1637 

] 17^7.0 ">.6H 2071 

I 0.4 2046.0 6.50 2371 

2 0.622 25.")5.0 8.12 2901 

2V 2 0.7-V; 3003.0 <>.82 3581 

3 0.917 3767.0 11.96 4365 

W 2 . .1.047 1301.0 13.66 4981 

4 1.178 4839.0 L5.36 5607 

4y 2 ... 1.309 5377.0 17.08 6231 

5 1.456 5981.0 19.00 6931 

6. . 1.734 7123.0 22.62 8254 

7 1.996 8200.0 26.02 950L 

8 2.25; 9272.0 29.40 10710 

9. .2.519 10350.0 32.80 11990 

10 2.817 11570.0 36.80 13110 

11 3.073 12620.0 10.20 I 1630 

12 3.338 13710.0 13.60 15890 

14 o.d.. .3.663 15050.0 17.80 17410 

16. L 4.188 17200.0 54.80 19940 

18 o.d... 4.716 19370.0 1 60 22150 

20 o.d.. .5.235 21510,0 68.20 21920 

24o.d.. .6.286 25820.0 29920 

30 o.d.. , 7.854 32260.0 1 02,60 37390 



Q the B.t.u. irM-r.-mrnls per degree are given in light-faoe type between the main columns.) 



Temperature difference, degrees F. 

750° «00° 



r#\C 



8".(1 



<)(W 



3.06 
3.84 
1.80 

. 1)6 
6.92 

8.66 
10.50 

12.70 
14.58 

1 6 . 12 

18.22 

20.26 
24.14 

27.80 

31.60 

35.00 
39.20 

12.80 

I*.. 
".I.oo 

58.20 

6 .V60 

72.: 

.MO 

100.20 



1200 

1501 
1877 
2371 
2717 

339 1 
1109 
5008 
5718 
6128 

7112 

7911 

9161 

10890 

12820 

187 10 
15370 
16770 
18210 
19990 

22850 
25730 
28560 

81800 
I28.i0 



3.28 

4.08 

.-).12 
0.10 
7.12 

9.21 
11.20 
18.0 1 

15.56 

17.. 72 

19.18 

2 1 . 66 
2.">. 80 
20.80 
88.10 

37.60 

12.00 

1.7.00 

49.80 

51.10 

62.40 

0.20 

78.00 

93-40 

117.00 



1361 
1705 
2 1 38 
2697 
3088 

3856 

1669 
5685 

6191 
7801 

8116 

9027 

10750 

12380 

13990 

15620 
17170 
19050 
20700 
22710 

25970 
29240 
32160 
38970 
48700 



8.18 
1.86 
.".I I 
6.88 
7.88 

9.86 
1 1 .90 
11.52 
16.58 
18.61 

20.72 
23.10 
27.10 
31.60 
35.80 

39.80 
41.10 
18.60 
52.80 
58.00 

66.20 
74.60 
82.80 
99.60 

121.20 



1588 
1923 
2105 
3011 
3482 

4349 
5264 
6411 
7320 
8236 

9152 
10180 
12120 
13960 
1 5780 

17610 
19690 
21480 
23310 
25610 

29280 
32970 
86600 
43950 
54910 



3.70 
1.60 
5.78 
7 . 30 
8.31 

10.42 
12.64 
15.38 
17.56 
19.76 

21.96 
21.40 
29.20 
33.10 
37.80 

42.20 
47.10 
51.60 
56.00 
61.10 

70.20 

79.20 

87.80 

1 05 .40 

131.80 



1728 

2 1 53 

2691 
8 106 

3899 

487(1 
5896 
7180 
8198 
9221 

10250 
11400 
13580 
15630 
17670 

19720 
22060 
24060 
261 10 
28680 

32790 
36930 
40990 
49220 
61500 



1 .>f 

Nominal 

■1, ze, f 

i: 

y 2 20 

% ...0.5 5 

1 0.3 ii 

iy 4 . . . 0.4 

. 0.498 

2.. .22 

0.917 
1.047 

1 1.178 

41 2 1-809 

5 1.156 

6 . 1.781 

7 1.996 

8 ...2.257 

9 2.519 

10 2.817 

11 8.078 

12 8 . 888 

14 o.d. 3.663 
16m, 1. 1.188 

18 m.,! 1.716 

20o.il 5.23 

24 o.d. 6.286 

l)o.d. 7.851 



inference leer, 



■'.".(i j 1 



[IN 3005] 



3.90 

08 

8.; 



M.Ml 

I 1 

16.26 

1 8 ")6 
•0.90 

■3.20 

to 

10.60 
15.40 
10.00 

I I 
49.80 

a 1 .60 

59.20 

6.5.011 

71.20 

88.60 

02.80 

111.10 

139.20 



t918 
2397 

2998 

1792 

13 H 

5122 
6568 
7993 

9126 
10270 

11410 

1 2690 
15110 
1 7 100 
19670 

21960 
21550 

26790 
29 100 
81980 

36500 

11 110 
1 5680 
51790 
08 160 



1.10 

6.11 

8.12 

10 

11.60 

L4.0 

17.1 

10.50 
22.00 

21.10 
27.20 
82.10 
87.20 
12.20 

47.00 
52.60 
57.10 
62.20 
68.10 

78.20 

88.00 

'7.80 

117.10 

I 10.00 



2 1 23 
2651 
120 
.198 
1806 

6002 

7267 

8819 
10100 
1 1370 

1 2680 
1 1050 
16730 
19260 
21780 

21810 

27180 
29660 

32210 
85850 

10110 
15510 
50520 

60660 
75790 



Flat, Curved and Cylindrical Surfaces 

Heat losses given in B.t.u. per hour, per square foot of 
bare surface, al various temperature differences. 



:= 



Temp. 

Lxfference, 
<l' ees F„ 



50 

100 

150 
200 
250 
800 
850 
100 
150 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950 
1000 



Total heal 

loss at temp 

indicated 



97.5 

215.2 

360.0 

533.0 

737.8 

978.0 

1269.5 

1611.0 

2007.5 

2460.0 
2953.5 

3510.0 
1108.0 

4760.0 
5456.8 
6200.0 
6991.8 
7830.0 
8716.3 
9650.0 



Increments 

per decree 
for total losst k > 



2.35 

2.90 
3.46 
4.10 
1.80 

5.88 
6.89 
1 .8 j 

9.05 

9.87 
11.10 
11.96 
13.01 
1 8 . 98 

1 1.87 
15.88 

16.77 
17.78 
18.67 



Loss per 

degree temp 

difference 



1.950 
2.152 
2.400 
2.665 
2.951 
3.260 
8.627 
1.035 
1.161 

4.920 
5.870 
5.850 
6.820 
6.800 
7.275 
7.750 
8.225 

8.700 
9.175 

9.650 



9-X-5 



HEAT LOSS FROM BARE SURFACES 

June, i<>:<« (Cancelling sheet dated June. 1931) 




Printed In U.S.A. 



OHNS-MANVILLE 



INSULATION 



Dimensions of Standard Wrought Iron and Steel Pipe 



Di timet . r 



Nominal 
intermit, 

inches 



H 
U 
Ve 

s. 



I 

VA 

i'» 

9 

91 

*• / 2 » ■ * * ■ 



s. . 

4 
5.. 



Actual 

external 

inches 



Actuui 
inUriiul, 

inches 



6.. 
7. . 
8.. 
9.. 
10.. 



« • 



4 1* 



11 

12 

14 CD... 
16 O. D.. 
18 O. D... 
20 O.D. . 
22 0. D... 
24 0. D. . . 



« » 



- 



.405 
.540 
.675 
.840 
1.050 

1.315 
1 . 660 
1.900 
2.375 
2.875 

3 . 500 
4.000 

4 . 500 
5.000 
5.563 

6.625 
7.625 
8.625 

9 . 625 
10.750 

11.750 
12.750 
14.000 
16.000 
18.000 
20.000 
22.000 
24.000 



.269 
.364 
.493 
.622 
.824 

1 049 
1 380 
1.610 
2.067 
2 . 469 

3.068 
3.548 
1 026 
4 . 506 
5.047 

6 065 
7.023 
7.981 
8.9-11 
10020 

11.000 
12 000 
13.250 
15.250 
17250 
19.250 
21.250 
23 . 250 



Nominal 

Lliick- 

nrss, 
inches 



Circumference 



.068 
088 
.091 
.109 
.113 

.133 
110 
1 15 

.15 1 
203 

2 1 6 
226 

237 

.247 
258 

.280 

.301 

322 

. 342 

. 365 

.375 
.375 
.375 
.375 
. 3 i > 
.375 
375 
.375 



External, 
inches 



1.272 

1 696 
2.121 

2 639 
3.299 

I 131 
5.215 
5.969 

7 Inl 

9 032 

10 996 

1 2 566 

1 \ 137 

15 708 

17 177 

20 813 
23 "55 
27 096 

30.238 

33 772 

39 914 

10 055 
\).9iV2 

50 266 
56 549 
62 832 
69 115 
75.398 



inch* 



Transverse area 



.845 
1 114 
1 519 

I 954 
2.589 

3 296 
I 333 

5 058 

6 10 1 
7.757 

9 638 

11 146 

12 018 
11 156 
15 856 

10 051 
22 003 
25 07 I 
28 089 

;i 179 

31 558 
37.700 

II 626 
47 909 
54 . 1 93 
60 1 76 

66 759 

73042 



External, 

uare 

km hes 



.129 
220 
35;: 
55! 
966 

1 358 

2 16 J 

2 835 
l 130 

6 102 

9.621 
12.566 
15 904 

19 635 
21 306 

34.472 

15 6M 

8 126 
72 760 
90.7' 



Eatern d 

*i«j ire 

inches 



.057 

.101 
101 

KM 

.5.. 

.864 

1 496 

2 

3.356 

4 7i!;; 

7.393 

9 887 
12.7 « 
15 947 
20 < 

28.888 

38.7 

-)() 027 

62 780 
78. is 



Metal, 
squai •■ 

im Ik 



Length pipe 
pec sq, ft 



] 08 
127 

1 5 ; 

201 
254 
31 l 
380 
152 



.677 
■■'38 

0( 

170 

1 59 

, 1 ' I 
.390 



95 

II I 

137 

i; 

33 
291 

35 1 
l-'l 



(I 

098 
8117 
6 
. 

040 

' "7 

>8 



0717 
.1249 
.1070 
.2500 
.3327 

. 4940 
.6680 

7MMO 

1.0740 

1 70 10 

2 22J10 

2 '.790 

3 17 in 
3-6880 

I 3000 

5.5840 
6 9260 

8 190 

9 07 10 

13 1010 

I 1 57"" 
If, 0510 
i ; 1070 
21 2170 
| L9I 
25 1770 
27-8320 



External 

Mllli 

feet 



9 43 1 

7 075 
5657 

1 517 
3 637 

2 on | 
2 30 1 
2 010 
1 60 

1 328 

1 091 
95 
849 
7' 
.686 

.577 
.50 1 

442 
396 

3 

325 
299 

2' 

212 
J 91 

.171 

1 



rnten 

sur 

I -:l 



Length ol 

pipe ■ •«»n- 

Laiaing 

1 cu ft,, 

feet 



II L99 2533 000 
10 ion 1383 300 



7 n 
6 t I 
4 635 

3.641 

n ,- • 

_ .J J — 

| 848 

1 547 



1.245 

1 077 

M9 

847 
.756 

6 

.511 

r 
12 

.317 

319 

250 
.221 
19 
18 
1 



75 1 300 
173 <JiHi 

270.000 

16 600 
96.250 

-o 730 
12 910 
30 070 

19 !"" 
14.570 

i i LO 
9 ,i« 
7 I 

i 9 
3 720 

2.8 

2 y> i 
l i 

I 510 

1 2 
1 040 

7 

620 
i 
I 
J40 



Vjiiiin.il 
hi 
i - i ' . 
pouai 



211 
420 
.Si 
850 

I 115 

1 678 

2 211 

_' 717 
.; r.ii-i 
5 . 793 



Numl 
ol 

thn i 

i i; ( . It 



27 
18 
18 

I I. 
I i 

i I ' > 

11 

II 

8 



Area of 
external 

per lint 

i 
sq ft. 



7 575 


8 


9 001 


8 


LO 


8 


12 5 


8 


1 t .71 


8 


18 762 


8 


23 271 


8 


28 i 


8 


'Ml 


8 


1 1 


8 


I 028 


8 




8 





8 


.,_• VII 


8 


To 581 


8 


78 90 


8 


600 


8 


<M 610 


8 



111 

177 

220 

n 

i 
I- 



017 
I 01 
1 178 
l 309 
I 156 

I 73 i 

1 9 ... 

2 519 

2 817 



337 
3 

I I 
I 716 

7;; 



Some Properties of Saturated Steam 

Reprinted by permission from "Thermodynamic Properties of Steam" by Keen. mblish John Wiley & Sons, h 



Gauge 

press. 

lb. 



Absol. 

press. 

lb. 



Temp, 
deg. F. 



Sp. Vol 
cu. ft. 
per lb. 



Latent 

heat of 

evap. 



■ ■ 



• * 



# ■ 

.0 

.3 

5.3 
10.3 
15.3 

20.3 

25.3 
30.3 
35.3 
40.3 

45.3 

50.3 
55.3 
60.3 
65.3 
70.3 

75.3 
80.3 
85.3 
90.3 

95.3 



0.2 
0.5 
1.0 
2.0 
3.0 

4.0 
5.0 

6.0 
8.0 

10.0 
14.0 

14.696 

15 
20 
25 
30 
35 

40 

45 
50 
55 
60 

65 
70 

75 
80 
85 

90 

95 

100 

105 
110 



53.14 

79.58 

101.74 

126.08 

141.48 

152.97 
162.24 
170.06 
182.86 

193.21 

209.56 

212.00 

213.03 
227.96 
240.07 
250.33 
259.28 

267.25 
274.44 
281.01 
287.07 
292.71 

297.97 
302.92 
307.60 
312.03 
316.25 

320.27 
324.12 
327.81 
331.36 
334.77 



1526.00 
641.40 
333.60 
173.73 
118.71 

90.63 

73.52 
61.98 

47.34 

38.42 
28.04 

26.80 

26.290 
20.089 

16.303 
13.746 
11.898 

10.498 
9.401 
8.515 

7.787 
7.175 

6.655 

6.206 

5.816 
5.472 

5.168 

4.896 
4.652 
4.432 
4.232 
4.049 



*Gauge pressur 
phere = 14.696 



es are in«lic 
lb. per sq. 



1063.8 
1048.8 
1036.3 
1022.2 
1013.2 

1006.4 

1001.0 

996.2 

988.5 

982.1 
971.9 

970.3 

969.7 
960.1 
952.1 
945.3 
939.2 

933.7 
928.6 
924.0 
919.6 
915.5 

911.6 
907.9 
904.5 
901.1 
897.8 

894.7 
891-7 
888.8 
886.0 
883.2 

ated to the 
in.). The 



Gauge* 
press. 

lb. 



Total 
heat of 
steam 

1085.0 
1096.4 

1106.0 
1116.2 
1122.6 

1127.3 

1131.1 
1134.2 
1139.3 

1143.3 
1149.5 

1150.4 

1150.8 
1156.3 

1160.6 
1164.1 
1167.1 

1169.7 
1172.0 
1174.1 
1175-9 
1177.6 

1179.1 
1180.6 
1181.9 

1183.1 
1184.2 

1185.3 
1186.2 
1187.2 

1188.1 
1188.9 

nearest tenth of a poun 
authors' tables do nut ' 



i. 

lb. 



Terai 



cu. ft. 
b. 



■ 
heat i 
c i. 



taJ 

hea' 
team 



100.3 
105.3 
110. 

115.3 

120.3 

125.3 
130.3 
135.3 
L45.3 

155.3 

165. 
175.3 
185.3 
210.3 

235.3 

260.3 
£85.3 

33 

385 

435.3 

485.3 

535.3 
685..! 
785.3 
885.3 

985.3 

1235.3 
1435.3 
1985.3 
2485.3 

2985.3 
3191.5 



115 
121 
125 
130 

140 
145 

150 
160 
170 

180 

190 
200 

225 

250 

275 
300 
350 

mo 

430 

500 
600 
700 
800 
900 

1000 
1250 

15n0 
21100 
2500 

3000 

3206.2 

d at "*ea 
nclude a 



33 17 

341 

I 1.33 

347 

:1 

35 I 12 
.6 
>8.4 

368.41 

373.06 
377.51 

381.7" 

391.7 

100.95 

100. 

117 

131.72 

144.59 
156.28 

467.01 
186.21 
503.10 
518.23 
531.98 

11.61 
572.12 

596.23 

635.82 
668.13 



3.537 

3. 1 5 3 

3.333 

3. 

3.114 

3.015 

2.83 I 
2.675 

2.532 
2.404 

2.28(: 
2.042 
1.3438 

1 .680 
1.5433 

1 .3260 

1.161 
1.0320 

0.9278 
0.7693 
0.6554 

0.3687 
0.5006 

ii. 1136 

0.3450 

2765 
0.1878 
0.1307 



0.1 8 

0.0503 

level" (OJ "•'' •"' 

column of gauge pressure-; 



695.36 
TH5.10 



880 

877 
875.1 
872 
0.6 

86 

863.:: 

863.6 
859.2 
854.9 

850.8 
846.8 

833.8 
.5.1 

816.9 

:-{ii<; 

791.2 
780.5 

767.1 

755.0 
731.6 
709.7 

688 
668.8 

649.4 

602.1 
556 
463.4 
360.5 

217.8 




L189.7 

ll'/n I 

1191.1 

1191. 

L192.4 

1193.0 

119 
ll'.M.I 
il .1 
1196.0 

1196.9 
1197.6 
1198.1 
1199." 
1201.1 

1202.1 
1202.3 
1203.9 

1204.5 

1204.6 

1201.4 
1203.2 
1201.2 
1198.6 
1195.4 

1191.8 
1181.0 
1167.9 
1135.1 
1091.1 

1020.3 

902.7 




PIPE DIMENSIONS AND STEAM TABLES 

December, 1937 (Cancelling: IN-3005.3 dated April. !•'■»> 
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INSULATION 



Total Radiation Areas of Fittings 

Standard flanged fittings 






I'. 

h, -li. 



1" 

I 

J" 

mr 

" 

9" 

Hi" 

i 2 1 

I I" O.D 
15" O.D 
L6" O.D 



Equivalent pipe length in linear feel 



1 


Flanged 


' 


coin >g" 


1" 


0.93 


1%" 


0.88 


1%" 


0.95 


- 1« 


1.03 


- " 


1.12 


. 


1.03 


3W 


1.07 


4" 


1.14 


W 


1.13 


5" 


1 11 


6" 


1.049 




1 097 



1.067 
I I 
J20 

L4i 
1.572 

i .,1- • 



90-u' ^ 
,■11 

2*31 
2.20 

2 : 
2 
2.78 

2.60 

2.85 

2.90 

3.01 

3 

2.950 

3 

3 090 
3.457 
3.610 
3.920 
4.470 
4.720 
4.820 



Long- 
i adius ell 

2.59 
2.49 
2.68 
2.96 

3.08 
2.93 
3.13 
3,36 
3.38 
3.43 

3-45 

3.697 
3.790 
4.200 
4.380 
4.900 
5.470 
5.830 
6.070 



Extra heavy flanged fittings 



i .273 
I 172 
i 159 
1.363 

i.i 

►19 

1.57'" 

i 1 

i 558 
).' 
1.6 
1.7 
I 670 

• 
_ 010 
260 
2.4 

i00 



2.950 

2. :>2\ 

2.67 

3.230 

3.410 

31 
3.782 
3.938 

3.8: 

■>6 

031 

.318 
4.324 

41 

.310 

1 i; •. 

., . 

6.475 



3.1 V 

3.0 

3.7 

3.665 
4.080 

4.087 

4.236 

I . I 70 

•1.1 I 

4.475 
1.874 

1 113 

_- 
5.538 
5.i - 

"170 



'I". ■• 

3.59 

:;. 11 
3.64 
4.08 

1.26 

28 

59 

4.63 

i.<-7 

53 

4.69 

4.67 

5.23 

4.47 

5.89 

6.78 

7.10 

7.23 



4.578 

4.425 

181 

»68 

;78 

5.815 

5.768 
6.001 
5.897 
5.851 
6.136 
6.177 

: )31 

6.840 
7.245 
:.«J87 
9.180 
9.680 
9.775 



( 'ross 

4.72 
4.47 
4.78 
5.34 
5.56 
5.7o 

5.56 
5.97 
6.01 
6,06 
5.81 
6.01 
5.96 
6.66 
6.95 
7.45 
8.60 
9.01 
9.1'. 



6.020 

5.816 

7.108 

6.528 

6.865 

7.582 

7.535 

7.843 

7.692 

7.5 

7.929 

8.431 

:; 105 

8.773 

9.322 

10.222 

11.7 

12.400 

12.500 



• Figures in te nunil • lineai feet of pip* Having an ai equiva- 
lent to that or the fitting calculated u-mdes accompany 
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Industrial Temperature Data 



MELTING POINTS OF METAlSAND ALLOYS 



i^GmT iffOK — 



NiC*£l MLCO 



*j it « r v r?" 
$• IRON*. 



"UOMIUM 



KC^ DCCC 
3000 I 






-t^oo- 



t>U*K -RON tftCO" 



MILD 3TKL 

NiCKtL- 

COB"^ 

COW 



I/V90 



gfcOO - 



MftflO VTI ' 



MO^tU- 



Z'jVG 



t^OO 



e^oo-a 



c*v mow— — 

CHROMIUM I 

•MiCKtl-- ' 

f 



M*NG fi wt6t 



" 



COPPW 

OolD — 



tooo_- 



BftASS 



BRONlt 



i^OA 



600-: 



SiUVLR 



• TOO-? 



ifroo i ■ 



I^OO 



i*c 



OO&rt 



Aluminum 

*WLOl"5 






/*LunikLi m 



-Mfl<iNtS«UH-»200 

MsiTiMOrSiY 



p too 



IOOO-: 



306- 



All<! > ^ 



r 



_f ^D ^UOrS- 



2.tr^C 



aoo~ 



LC*t> 



&OO 



TIM 



5 DO H 



on -. 



300 



COO 






Q-i. 









JOC 



WM 



'ZOO 



Temp. 



t'ClHT 

.LOw 



— llOO 



_< -IOM 



— IOOO 



—BOO 






-8dO 



CHtKS* 

on 

Buw RID 



Heating Process 

Above 2000 Deg. F. 

2800 Melting Refined Steel 

2600 Porcelain Burning 

...Mehing Heat-Resisting Glass 
2550.. .. .......Burning Fire Brick 

2500 Welding Steel Tul 

2450. Copper Refining 

2400 Forging Mild St« 

2300. . .Melting Copper and Bronze 

Melting Lead Gh 

2250 Billet and Rivet Heating 

2200 Brass Melting 

2100.. High Speed Steel Hardening 

Belotc 2000 Deg. F. 

1900 Brazing 

1850 Vitrification of Sewer Pipe 

1800 Blue Annealing Sheets 

Stainless Steel 

1700 Vitreous Enameling 

Glazing Chii 

1650 Carburizing 

Lead Hardening 

Annealing Steel Castings 

1600 Annealing Springs 

1500 , Annealing Die. 

Porcelain Enameling 

....... Hardening Carbon Steel 

1450. . Annealing Malleable Castings 

..Annealing Rolled Steel 

1400 Annealing Nickel 

....Annealing Hi-Carbon Steel 
1300 Annealing Band Steel 

Annealing Wire 

1200 Aluminum Melting 

Glass Annealing 

1100 Tempering Hi-Speed Steel 

..Annealing Nickel Silverware 
1000 Annealing Glass Lenses 

Reducing Iron Ore 

Melting points shown in chart as single temperatures are for elements. 
Alloys have a range uf melting poims due to variable composition. 
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Coal Wasted by Heat Loss from Uninsulated Surfaces 



' f "• 



Steam 

p °es8ure 



Temper- 
aUire 

(deg. I - 



Temp. 

Did 
[deg. I 



B.t.u. 

Lose 

per arj. fl. 

per hour 



Coal 
Wasted, lb 
per sq. fl 
per year 



Area in sq. 

ft. v. aaung 

] Ion coal 

in 1 year 














10 

25 

50 

75 

100 

150 

200 

250 



100 

120 

140 

160 

180 

200 

212 

210 

267 

298 

320 

338 

3i 

388 

406 



30 
50 
70 
90 

110 

] 30 
142 
170 

197 
228 
250 
268 
296 
318 
336 



56.6 
97.5 

142 

190 

242 

298.5 

334 

125 

522.5 

644 

737 

820 

960 

1,079 
1,184 



49.6 

85.4 

124,3 

1 66.3 

212 

261.5 

293 
372 
158 

564 
6|(. 
718 

840 

945 

1,036 



40.3 

1.4 

16.1 

12.03 
9.44 

7.65 

6.82 

5.38 

4.37 

3 . 5 

3.10 

2.79 

2.38 

2.12 

1.93 



The table shows the amount of heat eneigy lost, and coal con- 
sequently wasted, by the dissipation of heat through uninsulated 
surfaces. The calculations are based upon an available heat 

due per pound of coal of 10,000 B.t.u., which is equivalent to 
a boiler efficiency of 70 percent using coal with a calorific value 
of approximately 14.000 B.t.u. per pound. 

The figures are bast d also on continuous service. 24 hours per 
day, 365 days per year, with the average temperature of sur- 
nunding air .11 70 deg. F. 

Ihese computations ar. very 1 servative, as both the boiler 
ency and the heal value of the coal are high: a lesser boiler 
efficiencj or inferior grade of coal would -how even great- 
wa- of fuel. 
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Johns-Manville Packing Service 






The efficient, economical per- 
formance of operating equip- 
ment is dependent upon a mul- 
titude of factors, but among 
these no more important group- 
classification can be selected 
than that of packings. 

Premature failure or shut- 
down of equipment for repair 
leads to serious losses which 



only 
avoid. 



careful planning can 
Standardization of all 



materials used in maintenance 
is the one most effective method 
of assuring maximum operat- 
ing service and greatest return on equipment invest- 
ment. Only by such means can the quality and uni- 
formity of maintenance materials be preserved. 

Packing Service Plan 

The Packing Service Plan, perfected by Johns-Man- 
ville, is based on exhaustive study in this field, and is 
designed to accomplish those very objectives outlined 
above. The adoption of this plan has been the direct 
means of saving many thousands of dollars yearly. In- 
directly, it has saved countless hours of uncharged 
time and avoided great quantities of unallocated 
trouble. The many advantages to be derived have 
been demonstrated repeatedly and under widely vary- 
ing conditions. Results have been established from 
experience gained in general manufacturing plants 
and specialized industries, both large and small. 

In every case where it is employed, Johns-Manville 
Packing Service reduces the 
capital tied up in packing 
stocks, minimizes mistakes 
in ordering, materially re- 
duces handling and storage 
costs and provides assur- 
ance that the right packin 
will always be available. 

Experience has shown 
that many users of packin 



The Johns-Manville line of packings 
has proved its dependability and econ- 
omy for all types of industrial service. 

Sea Rings, an automatic packing for 
reciprocating rods, have a surprisingly 
long life and low friction. 

Kearsarge Rod packing for steam, 
Mogul for valve stems, J-M Flax for 
hydraulics, Flexible Metallic for cen- 
trifugals, Service Sheet for general 
requirements, Kearsarge Gaskets for 
boilers, are a few of the well-known 
standard materials. 

Rod, plunger, valve stem, piston, 
sheet packing and gaskets for any ser- 
vice — every requirement is met by 
some J-M product specially designed 
to serve the purpose. 



or 



or 



are buying a great many 
different styles of packing 




J.M Packings used in pump, vahes and flanges 



for similar service, depending 
on the preferences of a number 
of men in the plant. One pack- 
ing will often serve several of 
these uses better than the many 
styles. Instead of a hit-and 
miss selection, the right pack- 
ing can be definitely deter- 
mined and checked by thorough 
follow-up methods. This is the 
point at which the J-M Pack- 
ing Service Plan begins to show 
a saving. 

Plant managers are no longer 
proud of extensive and well- 
filled stock-rooms, and realize that large store-room 
stocks are non-productive items of expense which 
should be cut down. This leads to another advantage 
of the J-M Plan, which avoids factory ordering and 
does away with the need of large inventories necessi- 
tated by the time required for the manufacturer to make 
delivery from the factory. 

Method of Operation: 

The first step in the J-M Packing Service Plan is a 
detailed survey of individual packing requirements, 
made by Johns-Manville engineers. Unnecessary dupli- 
cations are eliminated and improper applications are 
corrected. Wben the proper styles of packing have 
been specified, a chart of packing applications is com- 
piled which shows the minimum of types and sizes. 

Each stuffing-box is listed, and important features 
are noted, such as the size of the packing required, 

character of service, and 
pressure and temperature 
conditions. This informa- 
tion is duplicated and dis- 
tributed to all concerned 
with the operation of the 
Packing Service Plan. 

When the J-M Plan is 
installed, it is recom- 
mended that costs be fig- 
ured for the previous year 
so that a comparison can be 
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madr later. The plant engineer is requested to keep a 

ma later, u £ © arPIirj , t P.v the mate- J-M Distributor receives a copy 01 me pa^mg a FP u- 

* ; 3r T 'l C °li°: "^r f cation char, and immedia.e.y arranges ,„ stock the 



is operated in conjunction with the J-M Plan. The 
J-M Distributor receives a copy of the packing appli- 



riak used and when repacking takes place. 

If the record sheet indicates that some item is not 
g h g i! >per service, an immediate investigation 

that corrective measures can be taken. It 
iy be a scored rod, too tight a gland follower or 
faulty lubrication. Any such condition can be cor- 
1 once at! -used upon it. 



exact styles and sizes of packing required. This makes 
replacements easily available on short notice and re- 
duces the stock which must be carried at the plant. 
Of first importance are the right packings for all 
applications, a minimum number of styles and sizes, 
and immediate distributor service. These, combined 
with a simple record method and an efficient system 
Only a m!n i r^rve stock of packing need be of ordering and replacing, complete the most perfect 






me 



J- Distributor Service which packing service which has yet been devised. 



Over 60 years of manufacturing and field experience are behind every J-M Packing 




tv rUrol of all materials 



Exactness in compounding 



care in touting 



Th, 



'/»« right jm 

- 





Security on old or urn equipment . /• 

tutting from definite re* ommendations 
ad closely controlled pcu king standards 
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Johns-Manville Packing Recommendations 



Johns-Manville Packings have been developed to 
meet, with dependability and economy, all types of 
industrial packing service. 

Among the J-M Packings which have become stand- 
ard through their widespread use are Sea Rings, an 
automatic packing for reciprocating rods, with a rec- 
ord for durability under severe service, Kearsarge for 
steam, Flexible Metallic for a more resilient metallic 
packing, Centripac for centrifugals, Mogul for small 



packing space and valve stems, Service Sheet for any 
flange, J-M Flax for hydraulic equipment. Every pack- 
ing requirement is met by some J-M Packing designed 
for that purpose. 

Coupled with the mechanical excellence of the 
packing is the service afforded by over 400 convenient 
distribution points. 

Recommendations for specific applications of the 
various J-M Packings are given below. 



NOTE: First material listed for each given condition is best recommendation for that service, 
with the exception of Sea Rings, which are the first recommendation for any service and condi- 
tion under which they can be used. For special or unusual conditions, consult Johns-Manville. 












SEA RING PACKING — The Automatic Packing for reciprocating rods and plunger, %" diameter or over, against steam, 

water, air, gas and oil, where rod is in line, true and not scored, and where the packing space is not less than 
%e" nor more than 1%". 

FLEXIBLE METALLIC PACKING — This packing is not recommended for brass or hronze roil- or shafts. 






Rod, Outside-Packed Plunger and Valve Stem Packing 



SERVICE 



■ 

Reciprocating Rods and Plungers 



Steam 

Over 500° F. 

Fabric 

Metallic 



Large Packing Space 



Steam 

350° to 500° F. 

Fabric 



(#167 Superheat 

\#d High Temperature 

|J6 Rajah 

#365 Flexible Metallic 
#368 Flexible Metallic 



Metallic 



Steam 

Under 350° F. 



Fabric 



(#166 Kearsarge 
#32 Universal Rod 
#6 Rajah 

#360 Flexible Metallic 
#350 Flexible Metallic 



Metallic 



Water-Hot 



Fabric 



Metallic 



(#166 Kearsarge 
#32 Universal Rod 
#6 Rajah 
#10 Jewett 
#223 Mogul 
#255 Interlocked 
#271 Cross Diagonal 

(#171 Duro 
#360 Flexible Metallic 
#350 Flexible Metallic 



Small Packing Sp 



#5 High Temperature 
#6 or #2 Rajah 

#365 Flexible Metallic 
#368 Flexible Metallic 



t i nfrifugal and 
Oscillating Rods 



#6 or #2 Rajah 
#223 or #222 Mogul 
#255 or #257 Interlocked 



#5 High Temperature 
#6 Rajah 

#365 Flexible Metallic 
f368 Flexible Metallic 



Stems 



#350 Flexible Metallic 



[#271 Cross Diagonal 
#32 Universal Rod 

#10 Jewett 
Combinations of above 
#360 Flexible Metallic 
#360 & #362 Flexible Me- 
tallic Combination 
#350 Flexible Metalh(^_ 



#223 or #222 Mogul 
#255 or #257 Interlocked 
£6 or #2 Rajah 
#10 Jewett 



#360 Flexible Metallic 
#350 Fle xible Metallic 

m ■ ^^^ m ^^ mm 

#6 or #2 Rajah 

#10 Jewett 

#223 or #222 Mogul 

#255 or #257 Interlocked 

#360 Flexible Metallic 

#350 Flexible Metallic 



#7 or #11 Centripac 
#255 or #25. Interlocke 
£223 oi 222 Mogul 
#166 Kearsarge o*< il- 

lating only) 
#360 Flexible Metallic 
#350 Flexible Metallic 



n High Temperature 
2 or #6 Rajah 

#365 Flexible Metallic 
£368 Flexible Metallic 



2 or #6 Rajah 
■222 or #223 Mogul 
#193 Mogul 



#7 or #11 Centripac 

#255 or #257 Interlocked 
22:1 or -222 Mogul 

#10 Jewett 

#166 Kearsarge (oscil- 
lating only) 



£360 Flexible Metallic 



#360 Flexible Metallic 
r>0 Flexible Metallic 



#7 or #11 Centripac 
#255 or #257 Interlocked 
#223 or #222 Mogul 
#10 Jewett 

#360 Flexible Metallic 
#360 & #362 Flexible Me- 

tallic Combination 
#350 Flexible Metallic 



#222 or £223 , \ 

2 or #6 Rajah 

#10 Jewett 

#193 Mogul 




(360 Flexible Metallic 
[50 Flexible Metallic 



-222 or #223 Mogul 
410 Jewett 

fl93 Mogul 

#360 Flexible Metallic 
'^0 Flexible Metallic 
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Recomm 



endations for the use of Johns-Manville Packings— continued 



SERVICE 



Water — i old 

•ire 



Rod, Outside- Packed Plunger and Valve Stem Packing 



Reciprocating Rods and Plungers 



Large Po king Space 



Small Packing Space 




i • 






[, ili 






\\ -i Id 
100 to OO-lb. 

pi i 

Fabric 



or #240 Flax 
f\ .,- 240 Flax, 
J with end rings of 
?r33 ' no ersal or 

61 I lexible Metallic 
! lexible Metallic 
\W& 363< lombination 



\lti;illi< 



188 or #189 Flax 
#32 l niversal Rod 
Jewell 

Flexible Metallic 
i able Metallic 
:'f»3 < ombination 



#188 or #240 Flax 
188 or 240 Flax, 
with end rings of 
#33 Universal or 
#182 Aqua; #10 Jewetl 
#360 Flexible Metallic 
363 Flexible Metallic 
360 & i63 Combination 



188 or #189 Flax 
#10 Jewett 
223 or #222 Mogul 
255 or #257 Interlocked 

360 Flexible Metallic 






I -ll ■ ; \ 

\ nder 100 lb. 

Fabri< 



M. Ili 






IK 



I 



2000 I Lax 

• nivi ;.l Rod 

able Metallic 
i cible Metallic 

■ 1 1 1 1 > i i b at 



!23 or f 222 Mogul 
255 or ".7 Interlocked 
189 Flax 
2000 Flax 

16.0 Flexible Metallic 

360 <\ 363 Combination 



Centrifugal and 
Oscillating Rods 



#11 Centripac 
#257 Inter ocked 
#10 Jewett 
-188 or #210 Flax 

#360 Flexible Metallic 
#350 Flexible Metallic 
#363 Flexible Metallic 
#360 & #363 Combination 



i or #11 Centripac 
255 Interlocked 
#223 or #222 Mogul 

#360 Flexible Metallic 

#350 Flexible Metallic 









240 or 

Me MHMlir 






i i 



mbination 






240 or #181 Flax 

I ){8 or 189 Rax 

360 Flexible Metallic 



7 Centripac 
255 Interlocked 
#223 or #222 Mogul 

#360 Flexible Metallic 
#350 Flexible Metallic 



172 Besta-Monia 
27 1 < rosa Diagonal 



I 






172 i-Monia 

).< and /f172-S. _*i \ ioss uin^num 

Ionia Com- < Combination of 1 72 or 
I □ Ringa 271. with ■ ,.- 

lion ol I 72 i ii 

I ii 7 i en- 
t i 22 I M i 

h tible M lii 
' ,0 \ i mbination 



\ 

r 
ips 

\ 









ltd 



— 

tripac or #223 Mogul 



60 Flexible Metalli 






if «• 

\ii I 

" i « titripi 

789 

I lubri () 

li n<l follower 

[i!i:s 

on "I »789 
1 hei i lubricated 
-nipl, i and 

10 I srtt 

M Ft H„ 

" A ■» - ' (illllllll 



"i 22 • Mogul 
H> Jewelt 



!!• ibl< Metalli 



#7 Centripac 

255 Interlocked 

360 Flexible Metallic 

350 Flexible Metallic 



7 Centripac 
255 Interlocked 

223 or #222 MoruI 



362 Flexible Metallic 
360 & #362 Combination 



Valve 
Stems 



#10 Jewett 
#223 Mogul 



#360 Flexible Metallic 
#350 Flexible Metallic 



#222 or #223 Mogul 
#10 Jewett 



#360 Flexible Metallic 



#222 or #223 Mogul 
#193 Mogul 



#360 Flexible Metallic 
#350 Flexible Metallic 



#222 or #223 Mogul 
#193 Mogul 
#360 Flexible Metallic 
#350 Flexible MetalUc 



#222 or #223 Mogul 
#193 Mogul 



360 Flexible MhMIi. 



[PK-18] 



- A-18 



v , tm J-M PACKING It (-.COMMENDATIONS 




Printed Id USA. 



JOHNS-MANVILLE 



PA< KINGS 



Recommendations for the use of Joims-Manville Packings — continued 



SERVICE 



Acid — (Strong) 



Note: Best resul 



Acids — (Weak) 



Food Products, 
Alcohol, Caus- 
tic, Weak Acids 
(to prevent 
discoloration) 

Caustic (Strong) 



Rod, Out side- Packed Plunger and Valve Stem Packing 



Reciprocating Rods and Plungers 



Large Packing Space 



#2017 Acid 
#2015 Acid 
#2010 Acid 
ts can be secured by advisin 



Small Packing Spac 



C 1 1 and 

Osci 






#223 Mojrul 
#255 Interlocked 

350 Flexible Mel 

#360 Flexible Meta 



ic 

ic 



#2035 While Lubricated 



Caustic (Weak) 



Vegetable Oil 



#2020 Caustic 
#2022 Cauatic 



#223 Mogul 

#255 Interlocked 

#350 Flexible Metallic 

#360 Flexible Metallic 



Natural Gas 
Over 500-lb. 
pressure 



#223 or #222 Mogul 
#255 or #257 Inlerloekrd, 
#10 Jewell 



2017 Acid 

2015 Acid 
#2010 Arid 
<j alt conditio! 

223 Mogul 

J55 Interlocked 

150 Flexible Metallic 

560 Flexible Metallic 



2018 Acid 
?015 V id 
£2010 v 



\ id 

Mi \ I 



entrip 
255 In 
150 Fl- ble \I. tall 

100 II ble M 



Moffid 



.'035 Ul.ih Lubrical 2036 Wbit€ Lubr 



\\ I 



!020 Cauatic 
#2022 Caustic 



■'223 Mogul 

2 j i Interior ked 

350 Flexible \l«i ,11, 

160 I i jcibli Mel .lb- 






Natural Gas 
Under 500-lb 

pressure 



Crude Oil 
350° to 
1000° F 



Crude Oil 

100° to 350° F 



Sea Rings with ?789 
Thermo (lubricated and 

graphited) for header 
and follower rings 
Combination of #789 
Thermo (lubricated and 
graphited) and #10 
Jewett 



#: lor \l ul 

255 oi 257 Ij rlock( d 

10 Jei tt 



2021 l - • 

Fl M 

lofi I ' I ".' 

<> . d 

M, 

i lexi M 

il ■ 

lnt< 1 I 

■ | i, \M i ,1 , 

M >d 

10 I 

I I • I \l 



! M i 

< :.ui>i 



\i 



M 

Mi 



M 



I 



#15 Kearaarge 

#223 Mogul 
#10 Jewett 



#789 Thermo 

#871 Hot Oil 

#731 Hot Oil 

#6 Rajah 

#5 High Temperature 



#10 Jewett 

#223 Mogul 

#255 or #257 
#6 Rajah 



n M 

10 .)■ i 



fT8<> Th mo 
#871 Hot Oil 
^731 Hot Oil 

, or f'2 Rajah 
#5 High Temp 'Mire 



rm 
". II 

l Hot « - 

i ir ii 












Interlocked 



Crude Oil 

Under 100° F. 



Gasoline 
Distillate 



#10 Jewell 

#223 Mogul 

#255 or #257 Interlock 

#188 or #2 10 Flax 



^ 10 Jewett 
Vlogul 

or 

. M.ijah 



■ 
f I I 

I I 



Intel 



.1 



i 

ir K 
) I 1, cibt< 

J ' 
M, 

I 



" Interl 



lewt-ti 



\l 



M 



lli 



\| 



10 Jeweti 
Mogul 



i"r, or •: Interlocks ■ "• - 

o° r r Flu 



Mori i 

rl d 



M 






#323 or # 322 Gasoline R{ 

MA | Irxible MetaKc 



, 5orj .oUneRod ^ 

a*ohr. <1 






or ? 




ia»olinr i 

Rod 
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Manville 



continued 



SERVICE 



Rod, Outside-Packed Plunger and Valve Stem Packing 



Reciprocating Hods and Plungers 



Large Packing Space 



Fuel and Lubri- 
cating Oils 



M 

9 



i(j 223 Mogul; #10 Jewett 
#255 Interlocked 
#360 Flexible Metallic 



■- H 



Asphaltic aid 

Heavv Oils 
350 c 1 i c F 



ind 

H* y Oils 

Tinder 350° F. 



#789 Thermo 

#10 Jewett 

#11 Certripac 

#350 Flexible Metallic 



#10 Jewett 

#11 Certripac 

#350 Flexible Metallic 



Small Packing Space 



#223 Mogul; #10 Jewett 
#255 Interlocked 
#360 Flexible Metallic 



Centrifugal and 
Oscillating Bods 



Valve 
Sterns 



#789 Thermo 

#10 Jewett 

#11 Centripac 

#350 Flexible Metallic 



#10 Jewett 

#11 Centripac 

#350 Flexible Metallic 



#223 Mogul 

#360 Flexible Metallic 

#350 Flexible Metallic 



#223 Mogul 

#360 Flexible Metallic 



SERVICE 



Hoi Water 
Cold Water 
Crude Oil 

Gasoline under '00 F 

Mineral Seal Oil 



SERVICE 



\li Conditions 

] lot Oils 

Cold Oil or Gasoline 

Hot Caustic 

Low-Pt r, S a, Air 



Inside-Packed Piston Packing 



#33 Universal; #295 Light Weight Hydraulic 
#182 Aqua; #290 Square Hydraulic 



Sheet Packing 



#60 Service 
#70 Asbestos 
#711 Seigelite 
#70 Asbestos 
#107 Liberty 

Note: Use #100 Kearsarge or #101 Mobilene for rough or uneven flanges 
against, steam and gas 



SERVICE 



Expansion Joints 



MM londition 



See standard Rod and Plunder recommendations 



ERV1CE 



All conditions 

Hot Oil 

Cold Crude Oil or Gasoline 

Hot Caustic 

Boiler handholeor manhole 
Boiler tube plate: 

B. & \\ ,. Heine, Edge Moor 

All other tube pla 
Ed -,'rncv manhole or handhole or 

round crosses ion 

urfaces too uneven or rough lor #60 
Service 
< >dd or in ular gaskets 



Gaskets 



60 Service Gaskets 
Asbestos Gaskets 

711 Seigelite Gaskets 
#70 Asbestos Gaskets 
#116 Kearsarge 

118 Kearsarge Jointless or #116 Kearsarge 

#11 () Kearsarge 

#121 Kearsarge Tubular Gasketing 

Llfi Kearsarge or #100 Kearsarge 
120 Kearsarge Gasketing Tape 



SERVICE 



Pump Valves 



Hot Water— Maximum 300-Ib. pr 
sur. 100 F. 

Cold Water — Pressure up to 200 lb 

Cold \\ "iiirr— 200 to WO-lb. pr ire 
Condenser 

Oil, Ammoni Syrups, etc. — 

Maximum 300-lh. pi sure; 300° 1 

Hot or cold oil. gasolin naphtha, etc., 
parallin, hot or cold water, weak 
a Is and w« ak all Lirnii .:00° 

F.. all pr ares 



124 

- il 

I 
120 

130 



(00 
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Recommendations for the use of Johns-Manville Packings— continued 



SERVICE 



Swivel 



Polish Rod Stuffing-Box 



Slush Pump 



Oil Field Special Packing Recommendations 



SERVICE 



Reciprocating Pipe Line Pumps 

Centrifugal Pipe Line Pumps 
Cooling Pumps 
Suction Pumps 



SERVICE 



Bubble Towers 

Scraper Rod 

Tank Car Dome Gaskets 

Tank Car Outlet Cap Gaskets 

Fire, Steam or Pressure Stills 

Filterhead (percolating filters) 



#7 Centripac 

#255 Interlocked with end rings of #33 Universal 

Combination of #166 Kearsarge and #32 Universal Rod with end rings of #33 Uni 

versa] Piston for the wash pipe and of #10 Jewett for top and bottom oil 
#184 Low-Pressure Diagonal Ring 

#373 Polish Rod Ring 

Fluid End: #474 Slush Pump Ring 

#184 Low-Pressure Diagonal Ring 

#476 Combination Slush PumpSet (Two #47 1 ringsand one #184 ring) 
Steam End: #166 Kearsarge 

#156 Oil Field Spiral 
#271 Cross Diagonal 



Pipe Line Station Special Packing Recommendations 



Sea Rings — special for pipe line work 

#188, #240, #189 Flax or #181 W. P. H. Flax 

#7 Centripac; #255 Interlocked; #350 or #360 Flexible Metallic 

#271 Cross Diagonal 

#295 Light Weight Hydraulic or #33 Universal 



Oil Refinery Special Packing Recommendations 



#733 or 4873 Braided Rope 

#128 Kearsarge Lute Coil; #90 K.U.; #166 

#116 Kearsarge or #60 Service 

#60 Service or #711 Seigelite (wax-dipped) 

#60 Service or #219 Felted Asbestos 

#787 Braided Asbestos Rope 



Kearsarge or #731 Hot Oil 



SERVICE 



Steel Mill Special Packing Recommendations 



Hot Blast Stove cleanout doors, 

Boiler explosion doors, etc. 
Converter bottoms 
Butterfly valves 

Benzol , Tar, Wash Oil, Ammonia Liquor 
Service Water (Sheet packing) 



SERVICE 



Shot Guns 
Feed Engines 
Kickers 
Niggers 

Donkey Engines 
Log Turners 
Loaders 



SERVICE 



Steam Hammers 
Accumulators 



#790 Groove Packing 
#177 Groove Packing 
#872 Groove Packing 

Sea Rings 

#60 Service or #107 Liberty 



Lumber Special Packing Recommendations 



Top and bottom rings of #280 Braided Copper togteij JPJ&Fgfi 
#32 Universal or #271 Cross Diagonal; or combinations of #15, #3., or #2/1 



Milk Homogenizers and Viscolizers 

Food Products 

Oxygen 

Ceramic Slip Pumps and Tunnel K 
Pushers 



Mi^ManeousSpe cial Packing Recommendations 

i^TliTu^iversal ; #271 Cross Diagonal; #166 Kearsarge; f 90 K.U.. or 

combinations of #32, #271, #166 and #90. 

,„ TI • ar .^r „ nr i J940 W P.H. Flax or top and bottom rings of #33 
P1Un TT- S: efsd 4Kb mi f W. P H Flax between or alternate rings of #90 K.U. 
with 6 #240 W. P. H- Flax between 
J Sea Rings 

* ?2035™r #2036 White Lubricated 
#873 Pure Braided Asbestos Rope 

Sea Rings 



J-M PACKING RECOMMENDATIONS 
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J-M Pump Packing Recommendations 




Steam End 



Water End 



Outside-packed type of pump 





Si I \d 



Insuh -i feed type of pump 



U <itt>r End 



Vertical 
outside-packed 
type of pump 



For best results, pumps should be 
parked as follow w : 

5ca Rings, :cept where 

• i or \A\m - under ; " 

diameter! 01 space beti 



A 
B 



< 



v 



I) 

\ 



i and stuffing-box is le- 
ill 5 H in which case 



-■ M I. Y I 2:2 or 
\ 

or 

k \ L66. 

Hoi watei Di I. No. S-271 

I> ' ildwH Ml I lax. Ni 189 

I «11 packii span uL No. C J 

I — Universal Piston, No. S 

' Plimp V;i)\ 

leniripa No. < or No. Oil: 
1 I - . < 5 > or ). C-2 

No. lexible Mcull 

No II. ble Metal! 




( entrifugal type of pump 



I'K . 



\ 2<» 
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W E R PRODl'CT' 



How to get the best results from packings 



Rod Packings 

Packing results will depend mainly on four factors: 

1. Quality of Packing Used. Johns-Manville's manu- 
facturing and field experience, laboratory control 
and responsibility assure you of quality. 

2. The Right Style of Packing for the Condition. 

The table of J-M packing recommendations given 
on other pages is based on field experience. If 
you have a special condition not covered, consult 
Johns-Manville. 

3. Proper Installation and Working-in. Use the cor- 
rect size of packing and cut the rings to the proper 
size for the conditions. On cold conditions, such 
as cold water and brine, cut the rings to exact size, 
as there is little expansion. A slight clearance on the 
ends of the rings for steam service and more clear- 
ance for hot conditions, such as hot water and am- 
monia, may be advisable. Realize also that there 
will be greater expansion on rings of large diameter 

Remove all old packing and see that the stuffing- 
box is clean. 

Seat each ring in the box as it is applied. 

Apply plenty of lubrication, such as lubricating 
oil or grease and graphite, when installing packing 
to help the packing work in. 

Stagger or break the joints. When the neeessarj 
number of rings have been installed, take up evenly 
on the gland with a wrench, to assure that the pack- 
ing is seated, then slacken off and take up only 
finger tight. 

It is often advisable to allow the box to leak 
slightly in the beginning, to allow for expansion 
and proper seating. Packing that is too tight in the 
box will cause undue friction and wear out quicker. 
A little extra care in the beginning will be well re- 
paid in longer life and less frequent re-packing. 

Especially watch packing on hot water pumps and 
ammonia compressors. Against hot water it may be 
necessary, due to expansion, to slack off on the 



gland from time to time until a balance is reached. 
On ammonia compressors, during the "heat" period, 
it is often necessary to slack off on the gland when 
it has been taken up tight on the "freeze". 

Be sure that the gland is not rocked, but that it i- 
even, and exerting equal pressure all iround. Coi 
tinued lubrication is essential. It cuts down frii 
ind prevents uinlm* wear of i king or scori 
of rod<. 









4. Mechanical Condition of Equipment. Scored, 

(luted, eroded, rusty, shouldered or benl r< , or 
rods running low oi out «>| true, will shorten the 

life oi' an\ parkin' il\ ! h qualit) i 

Tin \ are cheaper in th< end. K ep the equipraei 
in good mechanical condil I qualit) p 

ing that won't harden in - ice, and keep the rod 
wrl I lubricate* I. 



Spiral nnd Coil Packings 



- 



Spiral and - il pn f< rabl t 

packing m the onom) md i m i 

Coil and spi al at i ol only I i I in pi 

but require a much lower pa< kin -; ir 

than il ring packin >f all required <* arc arri 

M hand. A box oi ie size of iral or il p 
ing will i of man boxes, in 

i an be obi lined qui I; h ora ir J-M I king Dii 
tiil»n . 

/ se of Lubricating Seal Kit 

Johns-Maw die applies sc itiin i ontrol \h 

[ and quantit) oi lubi ' m l,u,r 

packings. However, il is impossible to put sufficient 

lubrication into anv packing to last thr >ut 

normal operating lit". Lark f lubl tion has 

tendency to increase friction and to make all pad 
lose its resilicnc] and become barsh. The u 
Lubricating Seal King has proved efl in m ■ ■ 

ally incr sing the life of packings, huh il 

Rings are especially effective when u-d on rol 
shafts for all conditions. 



The Seal Ring, a 



« r 



sled de* for which 



here shown, ran be either turned fron - lid K k or 



pk :i 
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made from sand castings. In turning the Seal Ring, 
care should be taken to make the ring a close fit to 
the inside diameter of the stuffing-box, leaving a posi- 
tive clearance on the rod so as to allow the lubricant 
to work through the packing and along the rod. Stand- 
ard grease and oil fittings can be used for introducing 
the lubricant into the Seal Ring. It is important that 




the lubricating hole be so located that the Seal Ring 
will still remain in contact with it as the packing is 
taken up. 

Use of Sheet Packing Seal Ring 

In some cases, Seal Rings cut from Sheet Packing 



Gaskets 

For Satisfactory Gasket Service: 

1. See that the flanges are perfectly clean and true. 

2. Use as thin a gasket as possible for the particu- 
lar flange condition. 

3- A ring cut gasket is generally preferable to a 
full flange gasket. 

4. See that the gasket does not project inside the 
flanges. 

5. See that all bolts or studs are in good condition. 

6. See that the flanges are pulled up evenly and 
tightly- Alternate from side to side in taking up bolts 
or studs to insure even pressure on all parts of the 
gasket. 

7. Use a quality gasket, for the cost of the gasket 
is only a small part of the total cost. 

Boiler Manhole and Handhole Gaskets should be a 
tight fit on the plates. When it is desirable to graphite 
the surface of the gaskets, use a solution of graphite, 
water and a small amount of glycerine. Do not use 
mineral oil on the gaskets, as it has a tendency to 
soften the compound in the gaskets and cause failure. 



J'M Packing Symbols 

For simplification, Johns-Manville uses but one 

assist in effecting a gradual breaking down of the st y le nuraber for each diffe ^nt kind of packing, in- 

pressure in the stuffing-box, and are also effective as stead of a dlfferent number for coil, spiral and ring. 

)ers for removing from the surface of the rod or The followin g symbols are used to identify the differ- 

plunger any oil that tends to adhere as the rod or ent forms in which J " M Packings are furnished: 
plunger moves out of the stuffing-box. 



Prefix C 

S 




R 



Suffix — SC 



DC 



RH 

S 



c 



DD 



The above assembly drawing shows a suggested 
arrangement of the Sheet Packing Seal Rings. 



X 



Coil form 

Spiral form 

Ring form 

Sectional cut rings 

Diagonal cut rings 

Rock hard 

Solid rings (R-182, R-295 and R-290 
furnished with step joint unless — S 
specified) 

Rings formed from coil (R-171, R- 
172, R-182, R-290 and R-295 fur- 
nished cut from slab unless — C 
specified) 

Double dipped in lubrication, or more 
lubrication than standard 

Stitched 
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FURNACE EXPA NS1 N JOINTS 



Furnace Expansion Joints 



The major types of expansion joints used in various 
types of boilers and furnaces as a means of preventin 



or 



failure of structures are shown in Fi°- S . 1 and 2. 
These are applicable, in a general way, to almost all 
boiler and furnace walls. Expansion joints not 
shown on these drawings and found in practice lend 
themselves to the same manner of packing as those 
of the same class, illustrated. The location of ex- 
pansion joints and the class of boiler settings in which 
they are found are as follows: 

Water-tube Boilers 
Stirling, Heine, Casey Hedges* Connelly, 
Badenhausen, Kidwell, Ladd 9 Erie City, etc* 

Drau ink 

Location of Expansion Joint 

1. Furnace roof and side walls 

2. Rear wall and side wall 

3. Side walls (vertical joints) 

4. Side and end wall 

5. Relieving arch. . 

6. Bridge wall 

7. Combustion arch, side and end walls Fig, 2 

8. Steam drum and brick setting Y\«. 2 



He I rum • > 

I ig, I . Detail \ 

Fig. I. Detail M 

Fig, L, Detail < 

Fi». I. Detail H 

Fig, I . Detail < ! 
Fig. 2 



B & W, Springfield, Edge Moor, 
Erie City, Walsh and Weidner 

1. Furnace roof and side walls 

2. Rear wall and side wall* 

3. Side walls (vertical joints) 

4. Side and end wall 

5. Relieving arch 

6. Water-tube header 

7. Front water-tube header and setting 

8. Rear water-tube header and setting 

9. Bridge wall 

10. Combustion arch, side and end walls 

11. Steam drum and brick setting 

Fire-tube Boilers 

1. Boiler shell and brick settings 

2. Side walls (vertical joints i 

3. Union of side and end walls 

4. Combustion or deflection arch and side walls 

5. Deflection arch and end walU 

6. Bridge wall 



\\ ickes, 
, etc. 

! ._: J iMail \ 

Fig, I. Detail II 
Fig, I. Detail C 
Fig. I Detail I' 
I ig, I, Detail G 
Fig, I. Detail E 
Fig. I. Detail D 
F.g. I. D. tail I 
Fig. 1 
Fig. 2 

K.g. : 



Fig. 2 

Fig. I, Detail I 

Fit:. UMail W 

Fig. 2 

Fig. 2 
Fie. 2 



All expansion joints in the boiler setting proper oi 
between parts of the boiler and setting should be so 
made that the joint is twice as great as the maximum 
amount of expansion taking place between the ad- 
jacent expanding members. 

Expansion joint materials are installed while the 
wall is being constructed, except where joints are 
accessible and can be conveniently parked after tl 
wall is complete. All material is firmly packed inl 
the joint so that there are no voids. 



Where movemi ol the expandi members is like! 
to work the packing out ol the joint, U expans 
joint material is held in place b] a spring ate. I plat- 
or by other suitable n^ans. 



Expansion Joint Materials 

\II expansion joints in the boil |>m|n 

between parte of the boiiei and thi settin u ked 

with eithei J-M \o, t200 Ubestos Rop oi I \l \~ 

bestos Jelly-Rolls. Mm size ol the expansion joinl is 

(he determining factoi in - hi sing \x i n die V 

1200 Ubestos Rope and Jelly-Rolls I \l \ 1200 
Ubestos Ropr i* II-,-, | h U p (l( | ' ,, , N ,,|||, 

W hen hir -•! charm tei pa< kin is n quij 
Ubestos Jell\ -Hulls should l»- ised 

J \I \n. 1200 Ubestos Rop< i- « in 

-" t«» I ". km reasin in< - ol ' bul n 

be fin fi ished whi essar\ I - i I \l 

Ubestos )<l Iv-Kolls an nl« -i Ubi - Roll Fin 



Fell in stand I sizes ol I". I 1 , M 

2V 2 " >" W, ' "I • V md 

rirr. in length* I I [owe* i i , 1- « 1 1 » to 

feel are • >i ten t in rushed. I ' met« I ind i 

• roll d if I i I M \«>. |Jnn \. 



Hope, 

In expan u nts 9ti< h as 1 - I) .iml I 

ml tli- boil I li nin • *l 

F. 2, the Ubestos 1-11 RoIIi • I in J M 

|; \ \*|. - ' : . I bis Vk - .1 I - .' lb. | 

. ij. li .. and is p ked in ba - i] 

ji • Ik li i- u— J to fill h l» 

I he l*'l!\ -K<>ll- v\ ith .i resilenl I 

'I \ u - wai. I tube I" ad« i - i- •Imi I i !>• 

tail E, can !"• advan l\ |m« ked tri| 

J-M Asbestos Roll I ire-1 i It. I a is fui 

I li". ii 






% 



. I I u 



uiilf i ontairi jp|»i"\ I I n 

Wall expansion joints should haw i 
facing into i comhustion rhambei «l with J-M 

N a 352 \ aos< it iiltrr tlf i in pi 

If there is J-M v - { ' ; ' 

J-M No. 302 or No !<><> \- ■ ■ ( ' 

lorily. Ub< "' M W| I in 100-11 

I, .. Hw ash) ol Mo, 152 tppli rod di I- i 
about 63 lb. i ft- 
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SE E DETAIL A 



FOR 

PACKING 

BETWEEN 

HEADERS 

SEEDETAJL 

E 

SEE 
DETAIL F. 



SEE DETAIL E 




SECTION A- A 



S££ DETAIL B 



SEE DETAIL C 



SEE DETAIL H 





SECT/ON B-B FRONT ELEVATION 



J-M ROLL rifte-FElT 




SPRl'- 
STEEL 




J-M NO A 200 ASBESTOS ROPE 




-UNO 352 CEMENT 



J-M NO 4200 ASBESTOS 
POPE 



POOF 



J-M NO 3S2 CEMENT 



SIDE WALL 




DETAIL A 

SHOWING PACKING IN EX PANS/ON JOINT 
BETWEEN ROOF t S/DE WALL 

J-MNO 3S2 CEMENT 




DETAIL 8 

SHOWING PACKING IN VERTICAL EXPANSION 
JOINT AT CORNER WALLS. 



BOILER TUBES J\^ 



J-M NO 4200 
ASBESTOS ROPE 



DETAIL G 
SHOWING PACK7NG IN VERTICAL 
EXPANSION JO/NT IN SIDE WALL 




FRONT WALL 



■M JELLY ROLLS 
& R X FIBRE 



J-M NO 4200 ASBESTOS 
80LER TUBES MPE 



J-M JELLY ROLLS $. R X FIBRE 



DETAIL E 

SHOWING PACKING BETWEEN 
WATER TUBE HEADERS 



REAR WALL 



DETAIL F 

SHOWING PACKING BETWEEN REAR 
ER TUBE HEADERS £ REAR WALL. 




DETAIL D 

SHOWING PACKING BETWEEN FRONT 
HEADER MUD DRUM £ BRICK WALL 



SLOPING REAR WALL 



RELIEVING ARCH 



J-M NO 352 CEMEN T 



UNPACKED EXPANSION 
JOINT 



SIDE WALL 



DETAIL C 

SHOWING METHOD OF PACKING 
BETWEEN RELIEVING ARCH 
£ BASE OF SIDE WALL. 




DETAIL H 



Fig. L Boiler Wall Expansion Joint locations and details 




EXPANSION JO/NTS PACKED WITH J-M N* 4*00 ASBESTOS ROPE 

A 




UP PORTS FOR SUSPENDED 
BLOCKS. 



.U-U 



SUSPENDED ARCH BLOCKS 

J-M N: 3S2 INSULATING 
CEMEN T 

A I 



SET 7 INC 




SUSPENDED ARCH 

SHOWING TYPICAL EXPANSION 
JOINTS BETWEEN ARCH BLOCKS 
AND SETTING 



SHELL 




DETAIL OF EXPANSION 
JOINT BETWEEN SHELL 
AND FIREBRICK SETTING 



J-M Aff 4 gOO 

ASBESTOS ROPE PACKED 
IN Rx FIBRE 



T77 






/jF, 



vf/fta/i 



SETTING 




isgj?'*"™"* 



END WALL 



SECTION A A 




BRIDGE WALL 



SIDE WALL 



J-M tt; 4200 
ASBESTOS ROPE 



DETAIL SHOWING METHOD 
OF PACKING BETWEEN SHELL 
AND BRICK WALLS. 



UNPACKED 
/EXPANSION 
* JOINT. 




BRIDGE WALL EXPANSION 

JOINT j-hm 4i0 c 

\SAESTDS ROPE 

J-M N* 35 i 

ULA TING 
CEMENT 



UNPACKED 



TOP OF 
BRIDGE WALL 



SECTION 88 



SECTION CC 



F<>. 2. Expansion Joints at Suspended Arch, Bridge Wall and Steam Drum 




SET VNG 



[I'K ."iif»< 



2-B-50 



.„ . , m FURNACE EXPANSION JOINT> 
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J-M Refractory Products 




Scientifically compounded to meet a wide variety oj service conditions. J-M Refractories 

provide a definite means of improving refractory performance 



Many different refractory products are necessary to 
fulfill the diversity of present-day furnace require- 
ments. Johns-Manville meets these needs with cements, 
castables, plastics and ramming mixtures. These prod- 
ucts, used alone or in combination, assure economies pressures are carried in the furnace, 
through longer life and reduced maintenance. 



are eliminated. Well-bonded joints also ( ii 

sulation from the action of furnao - - and vapors. 
Likewise, a tight setting prevents unnecessary cold air 
from being drawn in through the walls where egative 



Cements Prevent Premature Failure 

In best furnace practice, J-M Cements are used to 
bond and protect the fire brick. They increase the life 
of a refractory structure by resisting temperature, dis- 
integration and spalling under furnace conditions. 

The bonding strength and other properties of J-M 
Refractories are such that the cements will not separate 
from the fire brick because of movement in the setting. 



Fire brick generally soften at a temperature oJ at 
least 500 deg. F. below their melting point. When 
fire clay or inferior refractory cement is used, open 
joints or cracks in the setting hasten this action. How- 
ever, brickwork well-protected with J-M Refi tory 
Cement will stand higher temperatures because the de- 
structive heat has access only to one face of the brick. 
With heat contacting only a single surface, there is 
more even temperature gradient throughout the brick. 
This eliminates internal strain, thereby reducing 
the spalling caused by suddrn temperature changes. 



J-M Cements do not break the bond by shrinking or Refractory Cement: 

11 i i- :*L t ^och =1 a ct* nr prases. L-ujirip ±j> «~ / 



swelling or by reaction with furnace ash, slags or gases. 

Exposing the edges of brick to the action of flame 

and molten ash is the commonest cause of rapid de- 



For general conditions, where the refractor) contai • 

flame or heat but not molten metal-. Johns-Manville has 
found certain types of cement especially suitable foi 

. ^ a ■ 



terioration. Use of the proper J-M Cement cuts down ^ ^^ ( ^ ^ ^ q{ .^ 

heat losses because open joints and cracks in the setting y * 
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Around high temperature zones, for a brick-to-brick 
r dipped joint the following are recommended: 
No. 32 Refractory Cement where a dry, heat-set- 
ting cemenl is wanted, 
Hellite Refractory Cemenl (thinned i where a 
ready-mixed, air-setting cement is preferred. 

To form a bond joint, V to :! ir ,"-thick for high 
temperature zones, the following are recommended: 

No, 31 Refractory Cemenl where a dry. heat-set- 
ting cemenl is required, 
Hellite (used as furnished) where a ready-mixed. 

-. ; i ceil lit is wanted. 

In addition to the above, other cements of a more 
cialized nature and different characteristics are 
ble for use where required. 

Wash-Coating Cuts Operating Costs 

OjM ,i joints .iik) rough brick texture give clinkers a 

ood hold, and in removing them, bricks are often 

pulled out unless they are stj l\ bonded. Clinker* 




Worked like concrete, Firecrete can he cast into linings for 
boiler inspection doors, quickly and at low cost 

Casting Shapes'Avoids Delay 

Refractory linings and facings of great variety can be 
efficiently produced with Firecrete cast or, if necessary, 



jML however, - be relarded b\ making surfaces as rammed in place to form a monolithic construction. 



•- 



smoo possible with wash-coatin 

The erosive action oJ oil flame and the slagging of 
brick bj molten ash are mitigated in a setting w hich has 
tightlj sealed joints and the brick pores filled by a 

\n coat. I his pi n >n ;iNu tends to prevent brick 

disint ration caused b\ the action of furnace gases. 

For wash-railing requirements, the follow- 

in ments an | i i : en <»l : 

Hellite Vo 20 Refractor} Cemenl where a 

read in tting wn-li < -mi ,. , sired. 

•2 R I - m< hi where a drj . heat-set- 

ting i -Hi i- preferred. 

It I thai these cements (in thin grout 

thoro hl\ worked into tin- brick. 

Patching Lengthens Furnace Life 

I ail >j i .1 furnace walls i i be retarded b\ 

th< I. hi iorated set tione and patchii w itb 
i | i l-U Refra* tory. The following cement 
'" cnodab I industrial requirements: 

i; ' ] u tor) < oi bol »]<! shal- 

* I ivel • hi. 

k" • ' ^ i »ry G mem Foi trowel patch- 

zh i«rii| Bones. 

v '-in . ommi led when il 

tf ••' - ■ d H-. . fin brick. 

?'**•■■ ' l k M.ji- d for heavj patching 

wh< n Im u m 5pa ] | Loo 

r trow !ii 

Methods l pplyh ia |. ppeaf M 

the data b! t "Applying IM Refractor? Cei ts 



Burner blocks, small monolithic furnaces, combus- 
tion chambers for oil burners and stokers, and special 
refractory shapes also can be quickly and economically 
cast with Firecrete. Handled like concrete, Firecrete 
can, in many instances, be used to replace difficult and 
tedious fire brick construction. 

Standard Firecrete, adaptable to a wide range of 
industrial purposes, is used dp to 2400 deg. F. 

H i _i i i Temperature Firecrete, similar in character 
to standard, is used where the temperature 
ranges from 2400 to 2800 deg. F. 

Light Weight Firecrete, used where a material of 

light weight, low thermal conductivity and low 

heal Btorage i- required, has a temperature 
limit of 2100 deg. F. 

Castables reduce the inventor) ol special shapes be- 
cause an) desired replacement ran be made with Fire- 
crete and placed in service within 21 hours. 

Technical Control Assures Results 



Aided b\ the most modern testing apparatus, the stafl 

ol J-Yl Ceramic Engineers > v continually making <<>in- 

prehensive studies of the physical and chemical prop- 

rties of refractories. Effort is directed toward devel- 

ping new J-M [ { ef ractoriea raising existing standards 

and determining improved application methods, 

\ control laboratory, supplementing research, is lo« 

d at each factory. \l tin points, raw material 

products in i sand finished refractoi are tested 

foi uniformiiN ol characteristics and conformance ivith 
manufacturim standards. 



K\ 
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Description of J-M Refractory Products 

To aid in the selection of the correct J-M Refractory Products, the chief character** 
tics of each material are summarized on this and the following page, Supplementing thi^ 
information are data sheets 'Recommendations for Refractory Product*" which classify 
under the major industries the J-\I Refractories for specifit applications. Because this 
data is compiled from installations where the products are giving excellent service . thew 

recommendations are really those of the refractory users. 



Hellite Refractory Cement. A general purpose, air-setting 
cement which is finely ground, ready-mixed, plastic and pin! 
in color. Used for setting brick with band or dipped joints 
for wash-coating and especially for shallow patching, either 
hot or cold. Can be used up to 3000 deg. F. It is readily work- 
able, has excellent adherence, minimum drying and firing 
shrinkage and will not bloat or puff up on rapid healing. Sup- 
plied in the proper consistency for use with paddle or trow! 
but may be thinned with water for thin mortar joints and Eor 
gun or brush coatings. 

No. 32 Refractory Cement. A general purpose, heat-setting 

cement. Supplied dry and finely ground. When mixed with 
water, it develops excellent workability and will nol settle in 
the mixing box. Used for setting brick with brick-tn In i. I 

joints and for wash-coaling. Temperature limit 3100 deg. I 

No. 31 Refractory Cement. A heat-setting cement for la] 
ing fire brick with a bond or cushion joint, %" t<> h, ' thick. 
Similar to No. 32 Cement but with a coarser base. Foi wash- 
coating over brickwork which is set up with No. 31, use No. 32 
Recommended up to 3100 deg, F. 

Standard Firecrete. A dry, hydraulic-setting cement for t- 
ing special refractory shapes and for tamping small monolithic 
linings, etc. Especially advantageous in replacing construction 
which is difficult or tedious with standard fire brick. Si lat 
Firecrete has no drying or Bring shrinkage up to 2400 deg. I 
It is used extensively for casting combustion chambers ol > 
mestic oil burners and stokers, furnace doors and burner block 
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silicon carbide brick. Also applied as monolithic, rammed 
linings in special oil-fired furnaces. Useful to 3000 deg. F. 

No. 33 Super-Refractory Cement, A coarse, dry cement for 
setting brick with a bond joint and patching in zones where 
extreme temperatures are encountered. Used in patching De- 
troit Electric Furnaces. For temperatures up to 3300 deg. F. 

No. 34 Refractory Cement. A dry, chrome cement used for 
monolithic, rammed linings in Ajax Furnaces. Also used for 
setting brick with a brick-to-brick joint under conditions where 
a neutrai refractory is required. Recommended for tempera- 
tures up to 3400 deg. F. 

No. 35 Super-Refractory Cement. A dry, high alumina 
i ement, used f'»i special conditions. Useful to 3500 deg. F. for 
ling brick with a bond joint and for patching. 

Plastic Fire Brick Material. A ready-mixed, plastic fire 
brick, useful to 3100 deg. F. for heavy patching and the re- 
placing of destroyed brickwork. Should be used in a very 
stiff mix. A wet-rag covering keeps unused material plastic. 




The monolithic refractory linings which protect the stand- 
pipes in this coke plant uere all cast with Firecrete 







Data on , 


Johns-Manville Refractory Products 






Product 


Character 

or 

base 


Highest working 

temperature, 

deg. F. 


Lowest working 

temperature, 

deg. F. 


Pounds needed 

to set 

1000 brick 


Pounds needed 

for I cu. ft. 
of construction 


Form in which 

product 

is furnished 


Method of 

shipping and 

net weights 


Hellite 


al. silicate 


3000 


air setting 


400t 




ready mixed 


100, 250, 500, 850t 


No. 32 


al. silicate 


3100 


1250 


400t 




dry 


100-lb. bags 


No. 31 


al. silicate 


3100 


1450 


600* -700* 




dry 


100-lb. bags 


Std. Firecrete 


al. silicate 


2400 


air setting 




no 


dry 


100-lb. bags 


H. T. Firecrete 


high alumina 


2800 


air setting 




115 


dry 


100-lb. bags 


L.W. Firecrete 


high alumina 


2400 


air setting 




75 


dry 


100-lb. bags 


Chrome 
Castable 


chrome ore 


3200 


air setting 




180 


dry 


100-lb. bags 


No. 20 


silica 


2700 


air setting 


4001 




ready mixed 


100, 250, 500, 850$ 


No. 26 


al. silicate 


2900 


air setting 


600*-700* 




dry 


100-lb. bags 


No. 30 


si. carbide 


3000 


1450 


800* 




dry 


100-lb. bags 


No. 33 


kaolin 


3300 


1250 


750* 


130 


dry 


100-lb. bags 


No. 34 


chrome 


3400 


air setting 


600 


200 


dry 


100-lb. bags 


No. 35 


high alumina 


3500 , 


1200 


750* 


130 


dry 


100-lb. bags 


P. F. B. M. • * 


al. silicate 


3100 


1500 




133 


ready mixed 


100, 250, 500! 




asterisk, the quantities are for brick-to-brick joints, **Plastic Fire Brick Material. 
35 lb. Hellite with 7 lb. water; 50 lb. No. 32 with 30 lb. water; 40 lb. No. 20 
ounds indicated. Also furnished in 5, 10, 25 and 50-lb. containers. fiSupplied 



Other J-M Products 

In addition to refractories which bring aboul economies in 
ill- operatic. «»f industrial furnaces. Johns-Manville has prod- 
ucts which are used m«,l effectively on furnaces, stoves, hot 
water heaters and other domestic heating equipment. 

Fireile A sheet o* Furnace Cement. An odorless, ready-mixed 

tste for seal in- joints of domestic furnaces or boilers. Pre- 

nts escape of gas, smuke, soot, and, a^ it adheres firmly to 

clean metal, can he used to join broken parts. Withstands 

highest temperature of domestic equipment. It is preferable 

to let the cement harden 24 hours before firing and cure under 



RE 2 



-low fire. Furnished in 1, 2. 3, 5, 10-lb. cans; 25, 50-lb. pails; 
100, 250. 500, 850-lb. drums, 

J-M Stove Putty. For sealing joints as on hot water heaters 
and ovens where the putty will not be subjected to intense 
heat. Especially suitable for hand rolling and running under 
thumb. Hardens only under heat. Furnished in 1, 2, 5, 10-lb. 
cans; 35-lb. pails; 65, 375, 675-lb. drums. 

DOB Fill. A loose insulating refractory for filling spa« - 
beiween the combustion chamber and sides of the furnace. 
Weight of tins material is about 30.5 lb. per cu. ft. DOB 
(Domestic Oil Burner) Fill is packed in 50-lb. bags. 
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Applying J-M Refractory Cements 




Setting fire brick ivith }-M Refractory 
Cement insures a tight, strong, well-protected 

refractory wall 

Setting Brick with Bond Joint 

Using No. 26, 30, 31, 33, 35 and Hellite: 

When preparing J-M Refractory Cements No. 26, 
30, 31, 33, 35 and Hellite for use as a bond joint be- 
tween fire brick, water is mixed with the cement to 
provide the proper consistency. Clean, fresh water is 
required, depending in amount upon the porosity of 
the brick which can best be found by trial. Porous 
brick require a thinner mixture than those less porous. 
A batch of refractory cement mortar may have a 
good appearance and yet, if a few handfuls of the 
batch are taken and rubbed together, some cement is 
found that is dry. The mortar should be thoroughly 
mixed and free from lumps. It is just as important 
that an excess of water be avoided. 

The cement is "buttered" or troweled on the brick 
already placed. Then a brick is laid on top and 
tapped until the joint between the brick is from /s 
to % e " thick and cement squeezes out between the 
edges of the brick. The cement is then troweled back 
over the face of the joint and brick so that it pro- 
tects the edges of the brick, making a "T" joint. 



Setting Brick with Dipped Joint 

Using No. 20, 32, 34 and Hellite : 

For brick-to-brick, or dipped joints No. 20, 32, 3 f 
and Hellite is thoroughly mixed with water to a thick 
creamy consistency. The brick is wet and all faces 
which will come in contact with the brickwork already 
in place, are dipped in the mixture. Full directions 
are supplied with each shipment of refractory cement 
from the factory. 



Wash-Coating Brick 

Using No. 20, 32 and Hellite: 

The setting is thoroughly cleaned and the cement 
mixed with sufficient water to bring it to a thin grout 
consistency. The mixture is applied to the face 
of the brickwork with a stiff brush or broom, work- 
ing it well into the cracks and pores in the brick. It is 
important to apply the mixture thinly in order to pre- 
vent flaking. 

Where old settings have to be scarified in cleaning, 
it is necessary to remove thoroughly all dust particles 
before wash-coating. This can be accomplished by 
carefully blowing out dust with an air gun or by hos- 
ing out the crevices and washing the walls with water. 
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REFRACTORY CEMENT APPLICATION METHODS 



RE 20 



Nov 



ember, 1937 (Cancelling sheet dated Jane, 1937) 




Printed In U. S. A. 



REFRACTORY PRODUCTS 



JOHNS- M AN VILLE 




f 





Refractory Cement should be thoroughly 
mixed with just the right amount of water 

Refractory Patching 

Using Plastic Fire Brick Material: 



Using No. 20 Refractory Cement: 

When it is desired to use up old fire brick as a 
patching material J-M No. 20 Refractory Cement is 
mixed with water to a soup consistency and crushed 
fire brick added. The fire brick should pass through 
a No. 4 screen (4 openings per linear inch). Both 
the fine and coarse particles should be mixed thor- 
oughly with the cement to quite a stiff consistency. 
The best proportion is 35 percent of No. 20 and 65 
percent of crushed fire brick. The directions for ap- 
plication of this mixture are similar to those for patch- 
ing with Plastic Fire Brick Material which also ap- 
pear on this page. 

Using Hellite Refractory Cement: 

J-M Hellite Refractory Cement is particularly 
adapted for hot or cold shallow patching. It is sup- 
plied in the right consistency for application to the 
brickwork by means of a long-handled paddle or trowel. 
The adhering qualities are excellent and a firm vitri- 
fied patch results. 

Using No. 33 Super-Refractory Cement: 

No. 33 is extremely resistive to the cutting action of 

It should be used only on old 
furnace walls that have been thoroughly cleansed of 

smooth 



oil flame and slag. 



slag or cinder incrustation. 



Any 



glazed or 



surface must be chipped away and well scarified be 



Plastic Fire Brick Material should be used in a very foi *e the cement is applied. 



stiff plastic condition. It is shipped in the right con- 



No. 33 should be thoroughly mixed with water to a 



tstency for use and if only a portion of the contents dense mortar consistency and the mixture tempered by 
of a drum is used, it can be kept in the right condition standing over-night, covered by wet bags. The cement 
by covering with wet rags. should be applied with a trowel to a thickness of from 

If the material is too wet, it will not permit of 1 /4" to V2" depending upon the condition of the wall- 
proper pounding into place and shrinkage will in- 
crease. If it is too dry, it will lose some of its adhesive- 
ness and proper vitrification is prevented. If the ma- 
terial has dried out, it can be brought back to the 
right consistency by adding water. 

The old brick is torn out so that the thickness of 
the material will be at least 4". All loose pieces of 
brick and mortar are removed and the part to be 
patched is washed down with water. Chunks of Plastic 
Fire Brick Material are then pounded into the patch 
with a wooden mallet. If material has become frozen. 
it should thoroughly thaw out before using. 

Except on large patches no drying out period is re- 
quired. For large patches, a slow fire is started to 
drive off the moisture gradually and then without a 

let-up, the furnace is brought up to operating tern- P.F.BM. patches should be at least 4" thick 

perature by the continuous, slow application of heat. and well keyed into adjacent brickwork 
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Firecrete 




Casting special refractory shapes from Firecrete saves time, labor and expense 



replaces such shapes readily and at a minimum cost. 
It eliminates the necessity for carrying in stock a nura- 



Firecrete is a dry, hydraulic-setting refractory ce- 
ment used for monolithic construction. As it can be 
handled like a concrete mixture, it is adaptable for a ber of high priced special shapes which may only be 
wide range of industrial applications, being especially 
suited to pouring or casting special shapes, door lin- 
ings, and pipe or flue linings. In some instances, it is 
used advantageously to replace construction that would 
be difficult and tedious to build with brick. 



used at irregular intervals. 



Three types of Firecrete are supplied: Standard, 
High Temperature (H, T.) and Light Weight I L. W.). 
Standard and H. T. Firecrete differ principally in 
temperature limit, while the L. W. has 40 percenl 



Special fireclay shapes are very expensive and re- lower heat-storage capacity. 



quire from 3 to 6 weeks to manufacture and deliver. 
Within the temperature limit of 2400 or 2800 deg. F., 
depending on the grade of material used, Firecrete 




Standard Firecrete 

Standard Firecrete, recommended for temperature- 
up to 2400 deg. F., has the following characteristics: 



Temperature Resistance: 

Highest working temperature 
Pyrometric cone equivalent 15-16 

Percent Linear Shrinkage: 

Oven-dried to 1750 deg. F. 

2250 deg. F. 



2400 deg. F. 
2600 deg I 

0.0% 
0.5% 



Firecrete is easier to work than ordinary concrete 



Material is gradated and calcined and will pass 
a 6-mesh screen (6 openings per linear inch). Because 
of its texture, Standard Firecrete should not be applies 
less than l 1 /^" thick. 

Shipped in 100-Ib. bags. Each cu. ft. of construction 
requires 110 lb. of Standard Firecrete. 

For pouring or casting, 10 qts. (20 lb.) of clean, 
fresh water should be added per 100 lb. of Standard 
Firecrete. For tamped or rammed linings, 8 qts. 
(16 lb.) of water should be used. 
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Application: 

Excellent applications for Standard Firecrete in- 
clude: furnace doors of all types; burner blocks; 
baffles; refractory slabs; kilns and waste heat flues; 
door and stand pipe linings; and combustion cham- 
bers for domestic oil burners and stokers. 

Pouring or casting is the accepted practice of plac- 
ing Firecrete as it makes more homogeneous shapes, 
requires less labor and eliminates the possibility of 
failure due to inadequate ramming. 

Forms for making shapes can be made either of 
wood or metal. If metal forms are used it is necessary 
to remove them before heat is applied. Wooden 
forms will burn away without damage to the refrac- 
tory. If a number of shapes are to be poured or cast, 

metal form is the more satisfactory as it can be used 
repeatedly. In many instances, it is advantageous to 
use a metal form made in two or three sections so that 
it can be conveniently removed. 

Forms must be well coated with oil so that they 
can be readily removed after the Firecrete has set. 

Firecrete is highly resistant to spalling and has 
practically no drying or firing shrinkage. As it sets 
rapidly, it should not be mixed with water until the 
job is ready for the application of the refractory. 
If necessary, Firecrete, in six hours air curing, sets 
sufficiently to permit removal of forms. The addition 




Large, massive forms are cast with comparative ease 

In casting Firecrete, it is preferable to pour a com- 
plete section at one time to prevent stratification. If 
the material has set, the surface must be scarified to 
insure a bond with the fresh material. 

When Firecrete blocks or special shapes are used in 
the construction of refractory walls, they should be 
laid in J-M Hellite Refractory Cement. 

H. T. Firecrete 

H. T. Firecrete, or High Temperature Firecrete, is 



of hot water greatly accelerates^ the set but is not yery shnilar ^ properties t0 Standard Firecrete, and is 

used and applied in the same manner. 

The high temperature product is recommended for 



recommended except when urgently necessary as it re- 
duces considerably the ultimate compressive strength. 



On small installations, 12 hours curing is prefer- use between 240Q and 2800 deg R For temperatures 

able before heat is applied. On large installations the below 2m deg F Standard Firecrete should be used, 
curing time should be extended to three days. 



H. T. Firecrete has the following characteristics: 




Temperature Resistance: 

Highest working temperature 
Pyrometric cone equivalent 30 

Percent Linear Shrinkage: 

Oven-dried to 2250 deg. F. 

2450 deg. F. 
2700 deg. F. 



2800 deg. F. 
3000 deg. F. 



0.2% 
1.3% 
1.8% 



Approximately 22 hours niter work began on the casting, 
this neu baffle arch made of ]-M Firecrete uas installed 



H. T, Firecrete consists of selected, highly refrac- 
tory, calcined material, all of which will pass a 3-mesh 
screen (3 openings per linear inch). Because of its 
texture, it should not be used less than 2" thick. 

Shipment is made in 100-lb. bags. For each cubic 
foot of finished refractory construction, 115 lb. of dr\ 
H. T. Firecrete are required. 

For pouring or casting, 8-8.5 qts. (16-17 lb.) of 
clean, fresh water should be added per 100 lb. of H. T. 
Firecrete. For tamped or rammed linings, 7 qts. (14 
lb.) of water should be used. 
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L.W. Firecrete 




Oil-fired forge furnace with 9" walls, cast in one piece from L.W. Firecrete. The hearth 
was protected with a poured surfacing of a special neutral refractory. Flat Transite was 
used to make the outside form; the inside forms, including burner openings, were of 

wood. The illustration shows the furnace before firing 



L.W. Firecrete, or Light Weight Firecrete, is a new 
development in dry, hydraulic-setting refractories for 
monolithic construction. It is 40% lighter in weight 
than fire brick and has a composition which is chiefly 
a pure clay of high alumina content, calcined at high 
temperatures, L.W. Firecrete has unusually low heat- 
storage capacity, low thermal conductivity and a 
working temperature limit of 2400 deg. F., in addition 



the specific heats of these two materials are approxi- 
mately equal, the heat-storage capacities (weight x 
specific heat x temperature rise) are directly propor- 
tional to the weight. Consequently L.W. Firecrete has 
40% lower heat-storage capacity than fire brick. 

High Working-Temperature Limit: 

L.W. Firecrete is recommended for temperatures in 



to possessing all of the other characteristics requisite service up to 2400 deg. F although under test, its 

pyrometric cone equivalent is No. 19 or 2/68 deg. r. 



to a first class refractory. 

This material can be poured into any desired shape. 
It hardens rapidly under ordinary atmospheric condi- 
tions and, if necessary, can be placed in service after 
12 to 24 hours of air-curing. L.W. Firecrete is fur- 
nished in 100-lb. bags. Only 75 lb. are required per 
cu. ft. of finished monolithic construction. 

L.W. Firecrete has remarkable resistance to spalling 
and will withstand direct exposure to flame tempera- 
tures, but is not recommended for use where it will 
contact molten metals or highly abrasive materials. 
The properties of L.W. Firecrete are: 

Low Heat-Storage Capacity: 

L.W. Firecrete in place weighs approximately 75 lb. 
per cu. ft. as against 125 to 130 lb. for fire brick. Since 



Low Linear Shrinkage: 

212 230 




Temperature, deg. F. 
Percent linear shrinkage 



1200 1750 2000 2250 2450 
0.25 0.25 0.28 1.3 



Relatively High Compressive Strength: 



Temperature, deg. F. 
Lb. per sq. in. 



212 230 1200 1750 2000 2250 2450 
950 605 345 230 240 360 1490 



Freedom from Spalling: 

L.W. Firecrete has exceptionally high resistance to 
llins; under accepted laboratory and service tests. 



spa 



Low Thermal Conductivity: 

L.W. Firecrete has less than half the conductivity 
of fire brick, as is evident in the following comparison 
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Directions for Mixing 

L.W. Firecrete is prepared for use by mixing thor- 
oughly with clean fresh water. The recommended 
water content is 25 percent or 12% quarts of water 
per 100 lb. of L.W. Firecrete. 

If an easier pouring consistency is required more 
water may be slowly added. However, after each 
addition of water, the mixture should be thoroughly 
worked in the usual manner. 

The final consistency of the refractory cement 
should be such that it will easily flow into place with- 
out ramming or tamping. 

Forms for making shapes or linings can be made 
either of wood or sheet metal. If metal forms are 
used, it is necessary to remove them before heat is 
applied. Wood forms will burn away without dam- 
age to the refractory. If more than one shape is to be 
made, a sheet metal form is more satisfactory, as it can 
of conductivities, expressed in B.t.u. per sq. ft., per 1" be used repeatedly. Metal forms must be well coated 




The test furnace shown on the preceding page, after 
being fired for 50 hours at temperatures up to 2300 
deg. F., with frequent intervals of sudden cooling. The 
H.T. Firecrete, used as a protective surfacing of the 
burner port holes and poured when the furnace was 
cast, can be noticed in the upper corner 



thick, per deg. F. temperature difference between sur- 
faces, per hour. 



Mean temperature, 


L.W. Firecrete 


Fire brick 


deg. F. 


conductivity 


conductivity 


400 


2.82 


6.43 


800 


2.98 


7.35 


1200 


3.20 


8.29 


1600 


3.48 


9.21 


2000 


3.84 


10.14 



Uses of L.W. Firecrete 

L.W. Firecrete is recommended for temperatures up 
to 2400 deg. F. to replace fire brick. It is especially 
suited to pouring small monolithic linings, special 
refractory shapes, and to replace construction difficult 
or laborious with brick. 

Because of its low heat-storage capacity, it is par- 
ticularly recommended for use in intermittently oper- 
ated furnaces, while its low thermal conductivity 

J 

makes its use also advantageous in continuous opera- 
tion. On intermittent furnaces, a great quantity of 
heat is wasted in heating up heavy fire brick. This 
heat is lost when the furnace is shut down and allowed 
to cool. The employment of L.W. Firecrete saves 40 
percent of this heat. 

The light weight of the material, together with its 
other qualities, offers an opportunity for economical 
service as an insulating refractory roof for furnaces 
where such a possibility has not heretofore existed. 



with oil so that they can be easily removed after the 
refractory has set. Wood forms should be shellacked 
and then oiled. 

In pouring L.W. Firecrete, it is preferable to pour 
a complete section at one time to prevent stratification. 
If the material has set, the surface must be well scari- 
fied to insure a proper bond with the fresh material. 

It is preferable to allow L.W. Firecrete to air-cure 
as long as possible but forms may be removed in six 
hours, and, if necessary, it can be put in service after 
12 to 24 hours air-curing. 

L.W. Firecrete hardens rapidly, so water should not 
be added until the job is ready for the application of 
the refractory material. 




The same furnace after further intermittent firing to a 

temperature exceeding 2400 deg. F., with no signs of 

deterioration. It required only 24 minutes to bring the 

furnace up to 2400 deg. F. from room temperature 
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Fireite Asbestos Furnace Cement 




Making the sections oj a new boiler gas-tight with Fireite 



Heating equipment cannot operate efficiently unless 



Fireite is supplied ready-for-use as a smooth but- 



Size of container 


Cans 


per carton 


Gross weight, 


1 


lb. can 




50 


64 


2 


a tt 




25 


63 


3 


£< (I 




18 


63 


5 


it U 




12 


69 


10 


tl U 




6 


69 


25 


" pail 






27 


50 


ti fct 







54 


100 


" drum 







105 


250 


fit « 






270 


500 


U (4 







530 


850 


ft t* 







895 



every joint is sealed — and sealed properly. Whether tery paste, in the following size containers: 
new equipment is being installed or old equipment 
repaired, one bad or leaky joint can spoil an other- 
wise excellent installation* 

J-M Fireite Asbestos Furnace Cement, an asbestos 
compound developed by Johns-Manville for mount- 
ing and repairing joints in stoves, boilers, furnaces, 
heaters and ranges, provides the convenient, econom- 
ical way to make joints gas, smoke and soot-tight. 

On installations of oil burner and automatically 
stoked equipment, where complete combustion must 
be maintained at all times, the use of Fireite is an 
important safeguard against costly service calls. 

Advantages of Fireite 

Fireite has the following desirable characteristics: 

1. It will withstand the highest service temperatures 
to which the equipment may be subjected 

2. It will not crack, crumble or bloat under heat 



tb 



with 



Wh 



3. It sets slowly, either under ordinary atmospheric 
conditions or under heat, and forms a hard, 
permanent gas-tight bond, which endures even 
under the strain of repeated expansion and 
contraction 

4. It has no odor 

5. It is easily applied and will adhere firmly to any 

clean surface 

6. It keeps well on the bench 



applying Fireite, the metal should be thoroughly 
cleaned and all paint, iron rust, grease and other 
foreign matter removed. Rust or paint may be 
scrubbed off with a stiff wire brush; any dirt should 
be brushed out of crevices; grease should be re- 
moved with gasoline. 

Before mounting, it is preferable to apply a small 
quantity of Fireite, diluted with water to the con- 
sistency of paint, to all the metal surface of the 
joint with a brush or wet cloth. This will fill the 
slight surface defects which are commonly found in 
castings. The undiluted cement in the original form 
is then applied directly from the container, prefer- 
ably with a spatula or putty knife. In all cases the 
cement must be firmly pressed against the metal. 
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Mounting a hot-air furnace with Fireite. Each of the eight 
joints of this unit is thus made gas and smoke-tight 

In assembling heaters or stoves, the entire joint 
should be filled with Fireite and the section allowed 
to settle into the cement with its own weight. It 
should not be twisted or jammed into place as this 
would tend to displace the cement from its proper 
location. When the section has settled into place, 
any cement which squeezes out should be smoothed off 
before it sets. 

It is preferable to allow Fireite to harden for at 
least 24 hours before starting a fire. The cement will 
cure more uniformly if a slow fire is carried at first. 
Rapid initial firing is likely to cause a weak joint 
with any cement, and should be avoided. 

Fireite Asbestos Furnace Cement may also be used 
to advantage for bonding refractory shapes in stoves 
and furnaces. 



Repairing Old Equipment with Fireite 

Heating contractors and plumbers have found 
rom satisfactory experience that Fireite is as suc- 
essful on old as on new equipment, for repairing 

and sealing joints. Fireite adheres firmly to any 
lean metal surface and can even be used for joining 

broken parts. 

Fireite is also preferred in installing domestic oil 
burners and stokers, for sealing clean-out doors, flue 



pipe connections and other furnace parts; and proves 
efficient for bonding refractory hearth tile in rotary 
oil burners. 



J-M Stove Putty 

J-M Stove Putty is used for sealing joints on ovens 
and hot-water heaters where it is not apt to be exposed 
to intense heat. This material is an asbestos compound 
which is especially adapted to hand-rolling and run- 
ning under the thumb. It does not stick to the fingers 
but adheres readily to metal. 

J-M Stove Putty is supplied ready-for-use in the 



following size containers: 
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Under heat, J-M Stove Putty vitrifies and forms a 
permanent gas-tight joint, but it will not harden on 
the bench and keeps well in the container. 




Repairing a leaking joint in old equipment 
with Fireite Asbestos Furnace Cement 
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